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THERMOPHYSICAL PROPERTIES OF HELIUM- 4 FROM 4 TO 3000 R 
WITH PRESSURES TO 15000 PSIA* 

Robert D. McCarty 


Tables of thermophysical properties of helium 4 are presented for temperatures 
from 4 to 3000 Rankine for pressures to 15000 psia. The tables include, entropy, 
enthalpy, internal energy, density, volume, speed of sound, specific heat, thermal con- 
ductivity, viscosity, thermal diffusivity, Prandtl number and the dielectric constant for 
74 isobars. Also included in the isobaric tables are quantities of special utility in heat 
transfer calculations: (9P/dV) T , OP/dT)^ V(SH/aV) p , V(3P/dU) -V(dP/dV) , 

1 /V(dV/dT) p . T 

In addition to the isobaric tables, tables for the saturated vapor and liquic are 
given which include all of the above properties, plus the surface tension. Tables for 
the P P T of the freezing liquid, PpT of the lambda line, index of refraction and the derived 
Joule -Thomson inversion curve are also presented. 

Key Words: Density; dielectric constant; enthalpy; entropy; equation of state; fixed 
points; heat transfer coefficients; helium 4; index of refraction;, Joule-Thomson 
coefficient; lambda line; latent heat; melting point; Prandtl number; specific heats; 

speed of sound; surface tension; thermal conductivity; thermal diffusivity; vapor pressure; 
viscosity; volume. 
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1. Introduction 

The purpose of this document is to assemble data on many of the properties of 
helium commonly used in engineering calculations over as wide a temperature and 
pressure range as is practical, and present these properties in a form which is con- 
venient to the engineer. All of these properties have been critically evaluated and re- 
present the "best values" for that property at this time. 

The properties of helium 4 have been of great interest to the scientific and 
engineering community for many years. Much of the interest, and consequently the 
work, has been in the more spectacular properties of helium II, the superfluid phase. 
The properties of the auperfluid are not included here except for the PpT of the 
boundary where the transition to the superfluid begins. 

2. Thermodynamic and P. elated Properties 
2. 1 PVT Surface 

The PVT surface described by McCarty (1972) was used to calculate all of the 
thermodynamic and related properties. The tables given here are essentially the same 
as those found in the referenced document. Figure 1 shows the range of PT covered by 
these cables, and table 1 gives estimates of uncertainties in density. 

Table 1. Uncertainties in the PVT Data 


Temperature Range 


Pressure Range 


Uncertainty in Density 
Average Maximum 


2 - 

20 K 

0-2 atm 

0.1% 

0.5% 

2 - 

20 K 

2 - 1000 atm 

0.5% 

1.5% 

Critical region 

Tc±5% fPc ±20% 

3% 

8% 

20 - 

70 K 

0-20 atm 

0.5% 

1% 

20 - 

70 K 

20 - 1000 atm 

i% 

2% 

70 - 

150 K 

0 - 100 atm 

0.1% 

0.5% 

70 - 

150 K 

100 - 1000 atm 

0.5% 

2% 

150 . 

400 K 

0 - 100 atm 

0.05% 

0.2% 

150 - 

400 K 

100 - 1000 atm 

0.1% 

1% 

400 - 

1500 K 

0 - 100 atm 

0.1% 

0.5% 

400 - 

1500 K 

100 > 1000 atm 

.2% 

2% 


(except in 
critical region) 


mental data) 










2.2 Derived Thermodynamic Properties 

The enthalpy, H, speed of sound, W, entropy, S, and the internal energy, U, were 
calculated directly from the equations taken from McCarty (1972) and should be identical 
to those of McCarty when the proper unit conversions are applied. 

2. 3 Related Properties 

A number of parameters such as the specific heat input [v(dH/dV)p] are of use 
to the engineer. Several of the more useful quantities of this kind have been tabulated 
here for the convenience of the user. These quantities have been derived from the 
equation of state in the following manner. 


Specific heat input 


Energy derivative 


-*($) -»Cp[ (£■ )_/(#)„] 


t.v(3£-) , -L- (2Z) 
* \au J„ C v \ 3T J, 


Isothermal bulk modulus 
Volume expansivity 

» -H# )* («•)'(£• ). 


2.4 Heat Capacities 

The heat capacities, C^, Cp which appear in this document are taken from 
McCarty (1972). Except for the critical region and near the boundaries of phase changes, 
the uncertainty of the tabulated specific heats is estimated to be no greater than 5%. 

At the critical point, and along the lambda line, the specific heats become 
anomalous and no realistic estimates of accuracy may be made. 
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3. Transport Properties 

3. 1 Thermal Conductivity, 300 K and Below 

For temperatures below 300 K, the thermal conductivity for helium-4 has been 
calculated using the following equations. 

X =X o< T >yp.T) + \ c (p,T) (5) 

where X q (T) is the dilute gas contribution, X y (p,T) corrects the dilute gas value for 
increasing densities and X^(p,T) predicts the enhancement in thermal conductivity in the 
region near the critical point. The dilute gas contribution, \^(T) for this temperature 
region has been calculated from 


X (T* = e 
o 


Z(ln T) 


If x = in T, then 

Z(T)= -4.3611622157 + 1. 92 >0159286 x -0.52544120165 x 2 + 0. 090045763885x 3 
-0.0054773874708x 4 

where T is in Kelvin ard \ i;» in mW/cm-K. 

o 

The X^(p, T) of equation (5) is given by 


if x = in T, then 

B(T) = EXP(4. 7470660612 - 5. :• 641468153x + 3. 4639703698x 2 - 1. 070245*443x 3 
+ 0. 1571349306x 4 - 0. 00892 14004 7x 5 


C(T) = 2.2109006708 + 187. 74174P08/T - 1281. 0947055/T 2 + 3645. 2393216/T 3 
- 3986. 6937948/T 4 

where T is in Kelvin and p ie in g/cm 3 . The X c <P, T) of equation (5) is given by 
Xjp, T > * 0.000649578 6 C (p, T) 

c p 


where the AC is the C at p and T minus the C at p and T = 11.83 K. For T > 11.63 K. 
P P P 

p > . 12 |/cm J or AC negative, \ (p, T) la takan to be aero. The unite of C muet 

pc p 

be J/mol-K and the resulting unite of thermal conductivity are mW/cm-K. There are 
no known thermal conductivity measurements for helium- 4 in the region of the critical 


.1 

* 


point, and equation (11) is based on values scaled from hydrogen. The other term in 
equation (5), the \ Q (T) \y(p,T) term relies heavily on two sources of experimental 
data, Golubev and Shpagina (1966) and Kerrisk (1968). These data were used by Roder 
(1971) and Arp (1971) to determine equations (7, 9, 10). Figure 2 shows the pressure 
and temperature regions covered by these two sources and figures 3 and 4 show typical 
differences, including the maximum differences, between the calculated and experimental 
conductivities. 




3. 2 Thermal Conductivity, 300 K and Above 

When correlating thermal conductivity data it is common procedure to separate 
the equation into additive parts, with the X o (T), or dilute gas contribution being a function 
of temperature only and X^p, T), called the excess or Cmse gas contribution being a 
function of density and temperature. For the heavier fluids, the temperature dependence 
Xjj,(p, T) is so slight that it is usually neglected; however for helium this is not the case, 
and although equation (5) is multiplicative rather than additive, it does take into account the 
temperature dependence of the excess function. Since no experimental data above 300 K 
were used in obtaining the various parts of equation (5) it was not used for temperatures 
above 300 K. For temperatures greater than 300 K, the thermal conductivity has 
been calculated using the following equations 

X = X'(T) + X E (p, T) (12) 


X'(T) 


= (l. 


53220256T 


0. 71938' 


3^(12. 


451 /T - 295. 67/t - 4. 


1249 )^ 


(13) 


where T is in Kelvir^X^T) is in mW/cm-K and C is a constant such that X / (T) from 

o o 

equation (13) a X q (T) from equation (6) at T = 300 K. 
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Figure 4. Deviations between Calculated Thermal Conductivities 
and Data by Golubev and Shpagina (1966). 
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In selecting a suitable representation of the dilute gas contribution for tempera- 
tures above 300 K, the correlation by Tsederberg, et al. , (1969) was considered but 
was not used for two reasons. First, their value at 300 K was in disagreement with our 
best estimates by an excessive amount and, second, the X„ at higher temperatures, 

(2000 °C), were not theoretically consistent with the recently measured dilute gas 
viscosities, Guevara, et al. , (1969). The representation which was finally selected 
(equation 13) is from Maitland and Smith (1971), and was selected because the above 
two objections to the equation proposed by Tsederberg, et al. , (1969) were 
not present. The original equation from Maitland and Smith (1971) is for the dilute 
gas viscosity and has been converted to thermal conductivity by a proportionality constant. 


The Xjj.(p, T) of equation (12) is given by 

\ E (p,T) = X E (p) = X o (300) [X y (p, 300)- l] 

evaluated at p and T = 300 K. Thus equation (5) and equation (12) will give identical 
results for all p at 300 K. 

3.3 Viscosity Below 100 K 
For temperatures of 100 K and below the equation 

fn Tl= (T) + T| E (p, T) i 

was used to calculate the viscosity for helium. If x = £n (T), then 

TlJ (T) = -0. 13531 1743/x + 1.00347841 + 1.20654649x -0. 149564551x a 

+ 0.0125208416x 3 


T,’ (p,T) = p B(T) + p 3 C (T) + P 3 D(T) 


where p is in g/cm 3 , and 


B(T) = -47.5295259/x + 87.6799309 -42.0741589x + 8.33128289x a -0. 589252385x 3 
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C(T) = 547. 309267/x -904.870586 + 431.404928x - 81 . 4504854X 3 

+5.37008433 x 3 (19) 

D(T) = - 1684. 39324/x +3331.08630 -1632.19172x + 308. 80441 3x 3 

- 20.2936367y 3 . (20) 

The resulting viscosities are in dg/cm* s. Equations (15-20) are from Steward, et al. (1971), 
Steward’s work included new measurements from 4 to 20 K at pressures from the dilute 
gas region to 10 MN/m 3 . Steward reports a standard deviation of .032 in the natural log 
of the viscosity in the units of ^g/cm* s. In addition. Steward proposes the possibility of 
an uncertainty of ± 8%. 


3.4 Viscosity Between 100 and 300 K 

Steward included a few points calculated from the Enskog theory (Hanley, et al. , 
1971) when the equations (15-20) v ere derived. He found this necessary to enable the use 
of these equations up to 300 K; however, from 100 to 300 K the dilute gas values of 
Steward differ by 2.5% from a recent correlation by Maitland and Smith (1971). Since 
Steward reports using calculated dilute gas values and the correlation of Maitland and 
Smith is based on experimental data, the dilute gas values of Maitland and Smith were used 
for all T > 110. Between 100 and 110 K, a linear average of the dilute gas values of 
Steward and Maitland and Smith was used. In the 100 to 110 K temperature range the dense 
gas contribution for viscosity was calculated from Steward’s equations. The equations for 
viscosity between 100 and 300 K are: 


where 


T)(p t T) = T) 0 (T) + H E (p,T) 


VT) = i96T - 71938 e (12,451/T - 295 - 67 / T * -4.1249) 


.[lo(T)+ Hfe <p.T)l [ T)o (T) + 1)' E (0,T) ] 


where p is in g /cm 3 , T in Kelvin, and T| is in ug/cm* s. 


3*5 Viscosities for Temperatures Above 300 K 

Since Steward's analysis did not include any dense gas data for temperatures above 
300 K, either calculated or experimental, the temperature dependence of tne excess 
function given by equation (23) was frosen at 300K. When equation (23) is fixed at 300 K, 
ihe resulting equation is a function of density alone and gives results similar to the excess 
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function of Tsederberg, et al. , (1969). Therefore, for temperatures above 300 K, the 
viscosities were calculated using equations (21-23) except that equation (23) was always 
evaluated at p and T = 300 K. The uncertainty of the viscosity for T > 100 K is 
estimated to be maximum of ± 10%, 


4. Surface Tension 

The surface tension for helium- 4 has been calculated using the equation 

V = Vo ( 1 - T/T c ) (24) 

where v o - 0.5308 dyn/cm and T c = 5.2014 K. The Vo is based on a least squares 
fit of equation (24) to the data of van Urk, et al, . (1925). Since the least squares fit 
of equation (24) was performed two sources of experimental data have appeared. 

These are Dickson, et al. , (1970), and Devaraj and Hollis-Hallett (1967). 

Figure 5 shows that Vo would not change appreciably if these new data were included in 
a refit. 


5. Dielectric Constant 


The dielectric constant of a fluid may be calculated from the Clausius- Mossotti 
equation: 


e - 1 1 

TTT T = p (25) 


whsra « is the dielectric constant, p is the density, and p is the specific polarizability, 
a property of the substance having dimensions of specific volume. Recent measurements 
of the dielectric constant by Kerr and Sherman (1970) indicate that for helium-4 the 
specific polarizability is a weak function of density and that the first density correction is 
negative. For the calculations here, the equation: 

p = 0.123396 - 0.0014 p (26) 

was used, where p is the specific polarizability in cm*/g and p is the density in g/cm*. 
The uncertainty of the tabulated values of dielectric constant is estimated to be 0.01%. 
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Figure 5. Deviations between Calculated and Experimental 
Surface Tension Data. 
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6. Index of Refraction 


The refractive index of a non- polar fluid depends on the wavelength of the incident 
radiation and on the density of the fluid. However, the dependence on wavelength can be 
treated independently of the dependence* on density. The Cauchy dispersion formula: 

= r(p,A) = rjp) + /A* + / A 4 (27) 

assuming the equivalence of the Maxwell's relation 

e = n* (28) 

to 

P = (29) 

allows the calculation of r # from the polarizability as a function of density and 

r® (p) = 0. 123396 -0.0014 p (30) 

where p is density in g/cm 3 . Equation (30) was then substituted for the first term in 
equation (27) and 9 a and 6, were determined by least squares estimation using 
dispersion data from Landolt-Bor nstein (1962). The resulting values were 

= 33701.617944 and 0 8 = -12325284955. The specific refraction, , is in cm 3 /g, 
density, p, is in g/cm 3 , and the wavelength. A, is in l. Values of the index of 
refraction n in t*~ble 2 have been calculated from equations (27), (30), and (31). 

r - - l I 

r A = na + 2 p * (31) 

A comparison between experimental measurements of the index of refraction (Edwards, 
1956, 1957, and 1958) and those calculated using equation (31) shows agreement to 
better than 0. 1%, except with those values from the 1956 reference. Edwards (1956) and 
(1958) papers both report values of the index of refraction for the saturated liquid of 
helium-4. However, the values in the 1956 paper are about 4% higher than those in the 
1958 paper, and the 1956 values are presumed to be in error. Figure 6 shows n as 
a function of density for the saturated vapor and saturated liquid conditions. The 
points are from Edwards (1957 and 1958). 
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Table 2. Index of Refraction of Saturated Liquid Helium at Three Wavelengthe 


Temp 

4358 A 

5462 Jt 

6939 A 

K 

n 

n 

n 

2.2 

1.02881 

1.02867 

1.02857 

2.4 

1.02864 

1.02849 

1.02839 

2.6 

1 . 02841 

1.02827 

1.02817 

2.8 

1.02814 

1.02800 

1.02790 

3.0 

1.02782 

1.02768 

1.02759 

3.2 

1.02745 

1.02731 

1.02722 

3.4 

1.02703 

1.02690 

1.02681 

3.6 

1.02656 

1.02643 

1.02634 

3.8 

1 . 02602 

1.02589 

1.02580 

4.0 

1.02541 

1.02528 

1.02520 

4.2 

1.02471 

1.02459 

1.02450 

4.4 

1.02389 

1.02377 

1.02369 

4.6 

1 . 02290 

1.02278 

1.02270 

4.8 

1.02163 

1.02152 

1.02145 

5.0 

1.01986 

1.01976 

1.01969 
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7. Thermal Diffusivity 
The thermal diffusivity of a fluid is defined as 

“ = X/(p C p ) (32) 

where « is the thermal diffusivity, X is the thermal conductivity, and C p is the 
specific heat at constant pressure. The tabulations of thermal diffusivity in appendices 
D and E have been calculated using the above equation, and p, X, and C p in the tables. 
The uncertainty of « is estimated to be 20%, except in the critical region. 

8. Prandtl Number 

The Prandtl number is frequently used in engineering calculations and is defined 

as: 

Pr = C p I X (33) 

where Pr is the Prandtl number, C p is the specific heat at constant pressure, T) is the 
viscosity, and X is the thermal conductivity. The tabulations of the Prandtl number in 
appendices D and E have been calculated from equation (33) using values of T|, X, and C p 
from adjacent entries in the tables. Since Pr is a function of both T) and X, the 
uncertainty in Pr could be as much as 25%. 

9. Joule- Thomson Inversion Curve 
The Joule- Thomson coefficient for a fluid is defined as: 

J = (dT/3P) H . (34) 

The locus of points where J = 0 is called the Joule- Thomson inversion curve: see figure 
7. The inversion curve as given in table i has been calculated using the relationship: 

T (<3P/?>T) = p (5P/jp )j (35) 

ar.d the equation of state from McCarty (1972). 
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Table 3. Joule-Thomson Inversion Curve 


Temperature 

Pressure 


Den.it/ 

K 

R 

atm 

psia 

mol/1 

lb /ft 3 

4.5 

8.1 

1.821 

26.76 

30.83 

7.703 

5 

9.0 

3.768 

55.37 

30.68 

7.667 

6 

10.8 

7.266 

106.8 

30.03 

7.504 

7 

12.6 

10.74 

157.8 

29.53 

7.378 

8 

12.4 

14.10 

207.2 

28.99 

7.245 

9 

16.2 

17.31 

254.4 

28.43 

7. 106 

10 

18.0 

20.36 

299.2 

27.86 

6. 962 

12 

21.6 

25.57 

375.8 

26.42 

6.602 

14 

25.2 

29.29 

430.5 

24.72 

6.177 

16 

28.8 

32.07 

471.3 

23.07 

5. 764 

18 

32.4 

34.44 

506.2 

21.61 

5.400 

20 

36.0 

36. 18 

531.7 

20.20 

5.046 

22 

39.6 

37.33 

548.6 

18.82 

4. 703 

24 

43.2 

37.93 

557.4 

17.48 

4. 367 

26 

46.8 

37.98 

558.2 

16.15 

4.035 

28 

50.4 

37.48 

550.8 

14. 83 

3.705 

30 

54.0 

36.40 

535.0 

13.49 

3.372 

32 

57.6 

34.71 

510.1 

12.13 

3.030 

34 

61.2 

32.32 

475.0 

10.71 

2.675 

36 

64.8 

29. 13 

428.0 

9.194 

2.297 

38 

68.4 

24.89 

365.8 

7.527 

1.881 

40 

72.0 

19.11 

280.8 

5.567 

1.391 

42 

75.6 

9. 80 

144.0 

2.780 

.695 

43 

77.4 

.03 

.5 

.009 

.002 
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10. The Melting Line 

The melting curve for helium may be calculated using the Simon melting equation. 

P = -17.80 + 17.31457 T 1,555414 (36) 

where P is in kg/cm 8 and T is in Kelvin. The constants in equation (36) were reported 
by Mills and Grilly (1955), and were based on their experimental data which extended 
from the upper lambda point to 30. 77 K where they found the melting pressure to be 
3555.6 kg /cm 8 . In a later paper (Grilly and Mills, 1959) a separate equation is reported 
for temperatures between 1.8 and 5.2 K. This equation is: 

P = 33.28 - 44. 156 T + 31.799 T* - 4.8159 T 3 + 0.30313 T 4 (37) 

where P is in kg/cm 8 and T is in Kelvin. The values in table 4 have been calculated 
using equation (37) for Ts5.2 and equation (36) for T>5.2 

Table 4. Melting Line for Helium-4 


h 

(ti 



Temperature 

Pressure 

Liquid 

Density 

K 

R 

atrr 

psia 

mol/f 

lb/cu-ft 

2.0 

3.60 

37.25 

547.4 

46. 18 

11.540 

2.5 

4.50 

56.35 

828.2 

48.67 

12. 162 

3.0 

5.40 

78.91 

1159.6 

50.97 

12.737 

3.5 

6.30 

103.83 

1525.9 

52. 94 

13.229 

4.0 

7.20 

130.49 

1917.7 

54.63 

13.650 

5.0 

9.00 

188.67 

2772.8 

57.54 

14.378 

6.0 

10.80 

254. 77 

3744. 1 

60.25 

15.055 

7.0 

12.60 

328.47 

4c'27. 1 

62.85 

15.704 

8.0 

14.40 

408.27 

5999.9 

65. 3C 

16.317 

9.0 

16.20 

493.81 

7257.1 

67.63 

16.900 

10.0 

18.00 

584.82 

8594.4 

69.85 

17.455 

12.0 

21.60 

782.21 

11495.4 

73.91 

18.468 

14.0 

25.20 

998.83 

14678.8 

77.37 

19.332 

16.0 

28.80 

1233.37 

18125.7 

80.43 

20.096 

18.0 

32.40 

1484.81 

21820.8 

83.34 

20.824 

20.0 

36.00 

1752.29 

25751.6 

86.07 

21.507 

22.0 

39.60 

2035.05 

29907.1 

88.67 

22.156 

24.0 

43.20 

2332.48 

34278. 1 

91.17 

22.780 

26.0 

46.80 

2644.01 

38856.3 

93.60 

23.387 

26.0 

50.40 

2969. 14 

43634. 5 

95.98 

23.983 

30.0 

54.00 

3307.44 

48606.2 

98.34 

24.573 
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Table 5. PpT of the Lambda Line 


Temperature Pressure Density 


K 

R 

atm 

psia 

g/cm® 

lb /ft® 

2. 172 

:. 910 

0.0497 

.730 

0.1462 

9.127 

2.15 

3.87 

2.33 

34.24 

0.1506 

9.402 

2.10 

3.78 

6.84 

100.5 

0.1576 

9.839 

2.05 

3.69 

10.91 

160.3 

0.1627 

10.16 

2.00 

3.6 

14.68 

215. 7 

0.1669 

10.42 

1.95 

3.51 

18.22 

267.8 

0.1705 

10.64 

1.90 

3.42 

21.55 

316.7 

0.1736 

10.84 

1.85 

3.33 

24.70 

363.0 

0.1763 

11.01 

1.80 

3.24 

27.67 

406.6 

0.1788 

11.16 

1.763 

3.174 

29.74 

437.1 

0.1804 

11.26 


1 1 • The Lambda Line 

The boundary of the super Hu id phase (helium II) of liquid helium-4 is known as 
the lambda line. The lambda line begins at 2. 172 K on the saturated liquid line and 
continues through the liquid phase to intersect the melting curve at 1.763 K. Table 5 
gives the PpT of the lambda line as reported by Kierstead (1967). 

12. Summary 

The lack of sufficiently accurate experimental data for helium between the 
temperatures of 2 and 70 K has hampered the efforts of correlating the PVT surface by 
McCarty (1972). This is especially important for the temperature range of 2 - 20 K where 
small amounts of accurate data do exist but these data cover very restricted ranges of 
temperature and pressure. A single set of self consistent data covering the entire 
pressure and temperature range is needed. 

The purpose of the previous sections has been to describe where or how the values 
were obtained in assembling the various tobies and graphs presented here. Most of the 
material has been token from McCarty (1972) and formulas and descriptions given there 
have not been repeated here. 

In addition, an effort has been made to assign realistic uncertainties in the data 
wherever possible. Uncertainty is defined here to be an estimate of accuracy at a 95% 
confidence level. These assignments are made in the text of the section or subsection 
concerned with that property. Finally, the number of digits in the tables of appendices 
D and E should not be token as an indication of accuracy of the number. The tabulations 
are a direct copy of computer printouts where it Is eften necessary to present more digits 
for a property than Us accuracy Justifies. 
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Appendix A, List of Symbols and Units 

The calculation of the tables and properties presented here was performed in many 
different systems of units , and converted to engineering units at the very end of the 
calculations; therefore the reader is cautioned to pay particular attention to the units 
when consulting individual sections of this document. All conversion factors have been 
taken from the National Aeronautics and Space Administration Report Number SP-7012 
(Mechtly 1964). 

R = gas constant, 2.68111 ft 3 - psia/lb m -R 
P = pressure, psia 
V = specific volume, ft 3 /lb m 
T = absolute temperature, degrees Rankine 
p - density, Ib^/ft 3 

Cp = specific heat at constant pressure, BTU /lb m -R 
C v = specific heat at constant volume, BTU/lb m -R 
S = entropy, BTU/lb m -R 
H = enthalpy, BTU/lb m 
U = internal energy BTU/lbrn 
W = speed of sound, ft/s 
(&P/dT)p s isochore derivative psia/R 
(dP/^p)x - isotherm derivative, ft 3 - psia/lh m 
0 = specific heat input, BTU/lbm 
# = energy derivative, psiaft®/3TU 
Q t = isothermal bulk modulus, psia 
0 = volume expansivity, 1 /R 
n = index of refraction, dimensionless 
r = specific refraction, ft 3 /lb m 
Pr 2 Prandtl number, dimensionless 
p = specific polarizability, ft 3 /lb m 
J = Joule- Thomson coefficient, R /psia 
X = thermal conductivity, BTU/ft-h-R 
Tl * viscosity, lb m /ft-s 
s « dielectric constant, dimensionless 
y s surface tension, lbf/in 
A * wavelength, angstrom 
« * thermal diffusivity, ft® /h 


< 
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p c = 4.348 lb m /ft® (0.017399 mol/cm 3 ) 


Normal Boiling Point 

P = 14.696 psia (1 atm) 

T = 7.604 R (4.224 K) 

p ga8 = 1.054 lb m /ft 3 (0.004220 mol /cm 3 ) 

^liquid = 7.802 lb m /ft 3 (0.03122 mol/cm 3 ) 

Lower Lambda Point 

P = 0. 730 psia (0.0497 atm) 

T = 3.919 R (2. 177 K) 

^liquid = 9. 127 lbjjj/ft 3 (0. 03653 mol/cm 3 ) 


'■ v 
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Upper Lambda Point 

P = 437. 1 psia (29. 74 atm) 

T = 3.174 R (1. 763 K) 

^liquid * 11-26 lb m /ft* (0.04507 mol/cm 3 ) 


1 
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Appendix C. 

Temperature 
Pressure 
Specific Volume 
Internal Energy 
Entropy, Specific Heat 
Thermal Conductivity 
Viscosity 
Speed of Sound 
Molecular Weight 
Surface Tension 


Conversion Factors 


1.8 R = IK 

14.695949 psia = 1 atm = 1.01325 x 10 8 N/m 8 
0.004002013 ft 3 /lb m = 1 cm 3 /mol 
0. 107483 BTU/lb m = 1 J/mol 
0.0597126 BTU/lb m R = 1 J/mol-K 
0.0578176 BTU/ft-hr-R = 1 mW/cm-K 
0.067196897 lb m /ft-s * 1 g/cm-e 
3. 2808 ft/ s s 1 m / e . m/ • 

4.0026** 

0.5710147 x 10 r * lbf/in * 1 dyn/cm 
(1 dyn . ltr 8 N) 


* Fixed Points from McCarty (1972) 

** On the C” » 12.000 scale 
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Appendix D, Saturation Properties 

T HCRMOO YNAM JC PROPERTIES OF COEXISTING GASEOUS AND LIQUID HELIUM 


PRESS 

VOLUME 

isotherm 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTPOPY 

C*‘ 

CP 

VELOCITY 

SURFACE 

PSIA 

CU FT/LB 1 

OERIVAT I 
5U FT-PSIA/LB 

DERIVATIVE 

PSIA/R 

FNERGY 
0TU/LP B 

iTU/LB 

PTU/LB-R 

9TU / 

LB -R 

OF SOUNO 
FT/SEC 

TENSION 
LB/IN X tO 1 

0.7313 

0.7303 

0.1096 

13.61 

9.3F 

0.201 

9.093 

10.93 

2.646 

0.764 

1.34 

275.9 


0.6146 

0.1097 

106.6 

13.7 

1.423 

1.440 

0.4066 

0.699 

0.715 

709.4 

17.36 

0.0146 

12.60 

9.47 

0.220 

9.141 

11.01 

2.817 

0.765 

1.35 

278.2 

0.9266 

0.1399 

105.6 

15.7 

1.490 

1.509 

0.4233 

0.614 

0.635 

710.5 

17.04 

0.9266 

11.12 

9.61 

0.246 

9.200 

11.11 

2.760 

0.766 

1.36 

200.0 

1.0 Vj 

0.1100 

1Q4.Q 

17.5 

1.550 

1.572 

0.4379 

0.553 

0.580 

711.9 

16.71 

1.049 

10.01 

9.73 

0.274 

9.256 

11.20 

2.746 

0.767 

1.37 

293.4 

1.161 

0.1102 

103.0 

19.0 

1.606 

1.630 

0.4510 

0.510 

0.544 

713.2 

16.39 

1.161 

9.052 

9.65 

0.303 

9.316 

11.30 

2.713 

0.766 

1.38 

285.9 

1.325 

0.1106 

102.0 

20.4 

1.654 

1.666 

0.4632 

0.486 

0.521 

714.2 

16.07 

1.325 

6.211 

10.0 

0.334 

4.372 

11.39 

2.661 

0.776 

1.39 

266.3 

1.461 

0.1106 

100.0 

21.6 

1.71C 

1.740 

0.4746 

0.461 

0.508 

714.8 

15.74 

1.451 

7.473 

10.1 

0.366 

9.427 

11.46 

2.690 

0.771 

1.40 

210.7 

1.669 

0-1109 

96.3 

22.6 

1.760 

1.794 

0.4657 

0.446 

0.503 

714.7 

15.42 

1.669 

6.621 

10.1 

0.404 

9.481 

11.56 

2.626 

0.772 

1.41 

292.9 

1.629 

0.1112 

96.6 

23.5 

1.610 

1.647 

0.4964 

0.442 

0.503 

714.1 

15.09 

1.629 

6-244 

10-2 

0.44? 

9.534 

11.65 

2.592 

0-773 

1.42 

295.1 

2.022 

0.1115 

94. 6 

24.3 

1.860 

1.932 

0.5069 

0.439 

0.506 

712.7 

14.77 

2.022 

5.731 

10. 3 

0.49? 

9.566 

11.73 

2.564 

0.774 

1.43 

297.2 

2.229 

0-1116 

92.6 

25.1 

1 .91 C 

1.956 

0.5174 

0.439 

0.516 

710.0 

14.45 

2.229 

5.273 

10.4 

0.525 

9.636 

11.61 

2.536 

0.775 

1.45 

299.2 

2.650 

0.1121 

90.4 

25.7 

1.96? 

2.012 

0.5276 

0.441 

0.526 

700.2 

14.12 

2.450 

4.662 

10.4 

0.570 

9.666 

11.69 

2.512 

0.776 

1.46 

301.2 

2.666 

0.1126 

66.6 

26.3 

?.014 

2.070 

9.5381 

0.445 

0.530 

705.2 

13.60 

2.666 

4.494 

10.9 

0.616 

9.734 

11.97 

2.467 

0.777 

1.47 

307.1 

2.936 

0.1127 

06-7 

26.6 

?• 067 

2.120 

0.5405 

0.449 

0.551 

761.6 

13.46 

2.936 

4.162 

10.5 

0.666 

9.761 

12.04 

2.462 

0.770 

1.49 

304.9 

3.202 

0.1131 

04.6 

27.3 

2.122 

2. 169 

0.5569 

1.454 

0.965 

690.0 

13.19 

3.202 

3.961 

10.5 

0.72? 

9.027 

12.12 

2.439 

0.779 

1.50 

306.7 

3.466 

0.1135 

02.4 

27. 7 

2.177 

2.251 

0.5694 

6.459 

6.57? 

694.0 

12.67 

3.664 

3.589 

10.5 

0.778 

9.671 

12.19 

2.415 

0.766 

1.5? 

308.4 

3.762 

0.1139 

63.2 

?6 • l 

2.234 

2. 3t4 

0.5799 

0.464 

6.599 

669.7 

12.56 

3.792 

3.342 

10.5 

0-677 

9.914 

12.25 

2.393 

0.761 

1.54 

310.0 

4.097 

0.1161 

77.9 

20.5 

2.M3 

2.360 

0.5999 

0.470 

0.611 

605.2 

12.11 

4.097 

3.116 

16.5 

0.699 

9.9L 

12.32 

2.371 

0.702 

1.99 

311.5 

4.630 

0-1147 

75.7 

28.8 

2.35? 

2.447 

0.6012 

0.479 

0.627 

600.5 

11.06 

4.630 

2.910 

10.5 

0.965 

10.00 

12.36 

2.349 

0.702 

1.57 

313.0 

4.760 

0.1152 

73.4 

29.1 

2.414 

2.516 

0.6119 

0.400 

6.645 

675.6 

11.53 

4. 760 

2.721 

10.5 

1.01 

10.03 

12.44 

2.326 

0.703 

1.59 

314.5 

5.166 

0.1157 

71.1 

29.4 

2.477 

2.507 

0.6227 

0.405 

0.66? 

676.7 

11.21 

5.166 

2.560 

16.5 

1.11 

10.07 

12.50 

2.307 

0.784 

1.62 

315.6 

5.536 

0.1162 

66.0 

?9.0 

2.541 

2.660 

6.6336 

Q.%90 

0.601 

669.6 

10.09 

5. 536 

2.309 

10.4 

1.18 

10.11 

12.55 

2.266 

0.785 

1.64 

317.1 

5.942 

0.1167 

66.5 

?9. 8 

2.607 

2.735 

0.6449 

0.495 

0.700 

660.4 

10.96 

5.942 

2 • 24‘* 

16.3 

1.26 

10.14 

12.61 

2.266 

0.766 

1.66 

310.3 

6.366 

0.1172 

64.2 

70.0 

7.674 

2.012 

0.6996 

6.960 

0.721 

659.0 

10.24 

6.366 

2.107 

10.3 

1.39 

10.17 

12.65 

2.246 

0.707 

1.69 

319.9 

6.015 

0.1179 

61.5 

30.2 

?• 74? 

2.69? 

0.6667 

9.504 

0.742 

649.6 

9.914 

6.615 

1.901 

10.2 

1.44 

10.20 

12.70 

2.226 

0.710 

1.72 

320.6 

7.262 

0.1193 

59.6 

30.1 

2.014 

2.974 

1.6706 

6.509 

0.764 

644.1 

9.991 

7.262 

1.665 

10.1 

1.51 

10.23 

12.74 

2.207 

0.709 

1.74 

321.6 

7.770 

0.1190 

57.7 

30.4 

?• 606 

7.090 

0.6694 

0.913 

0.700 

630.6 

9.267 

7. 770 

1.757 

16.0 

1.69 

10.25 

12.76 

2.167 

0.790 

1.70 

322.6 

0.266 

0.1196 

55.0 

16.5 

2.961 

3.144 

6*7009 

9.916 

6.911 

632.6 

0.943 

6.260 

1.057 

9.00 

1.77 

10.20 

11.62 

2.160 

0.791 

1.11 

323.9 

0.611 

0.1203 

52.7 

70.5 

1.037 

3.23* 

0.7129 

0.922 

0.646 

626.7 

0.619 

0.011 

1.564 

9.75 

1.64 

10.30 

12.65 

2.190 

1.792 

1.04 

324.3 

9.166 

o.mo 

56.5 

30.6 

9.11* 

?. 775 

1.7242 

0.527 

9.069 

620.6 

0.296 

9. 365 

1.477 

9.M 

1.95 

If. 3? 

12.66 

2.131 

0.793 

l.tt 

329.1 
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TMERMOOVNAMIC PROPERTIES Of COEXISTING GASEOUS ANO LIOUIO HELIUM 



t TEMPERATURE 

jensity 

V(DH/OVI 

VIOP/OUT 

-VIOP/OV) 

( DV/DTI /V 

THERMAL 

VISCOSITY 

THERMAL OIELECTRIC 

prandtl 

.. . .• ? 


P 

v 


P 

CONDUCTIVITY 


OIFFUSIVITV 

constant 

NUM6ER 


* OEG. R 

i 

LB/CU FT 

9TU/L9 

PSIA-CU FT/BTU 

PSIA 

OEG. R 

8TU/FT-HR-R 

LB/FT-SEC 

SQ FT/MR 










X 16* 




« f * 3*919 

9.128 








1.02696 


' | • 3.919 

0.07350 

9.68 

3.57 

6.668 

0.292 

1.60296 

0.361 

0.6262 

1.00626 

6.675 

! 9.0 

0.119 

50.9 

2.16 

969.0 

0.0192 

0.00666 

2.99 

0.06133 

1.02039 

0.72* 

; 

0.06063 

9.66 

3.57 

6.769 

0.286 

0.80265 

0.371 

0.0299 

1.00030 

0.676 

- ■■ ■ \ 

9.1 

9.136 

36.7 

2.62 

959.0 

0.0169 

0.00866 

2.96 

8.00159 

1.02030 

0.633 

\ 9.1 

0.08993 

9.77 

3.57 

6.869 

0.285 

0.00279 

0.302 

0.0225 

1.00039 

0.661 

A. 2 

9.092 

31.9 

3.9S 

997.0 

0.0185 

0.00907 

2.90 

0.00172 

1.02037 

0.978 


9.2 

0.0999 

9.66 

3.57 

8.972 

0.261 

0.00283 

6.399 

0.0207 

1.00036 

0.669 

. * v ' 

9.3 

9.075 

26.7 

9.1? 

939.0 

0.0209 

0.00929 

2.99 

0.00107 

1.02036 

0.527 

A. 3 

i 

0.1105 

9.99 

3.57 

1.09 

0.276 

0.0029? 

0.906 

0.0192 

1.06092 

0.669 

; 9.a 

9.957 

23.5 

9.69 

919.8 

0.022? 

0.00938 

2.58 

0.00199 

1.02035 

0.999 

9.9 

0.1218 

5.03 

3.57 

1.21 

0.276 

0.00300 

0.917 

0.0170 

1.00696 

0.693 

{ 

9.5 

9.038 

21.3 

5.16 

909.0 

0.0239 

C. 00991 

2.96 

0.00207 

1.02139 

6.932 

\ 9.5 

0.1336 

5,11 

3.57 

1.35 

0.273 

0.00399 

0.929 

0.0165 

1.66050 

6*698 

9.6 

9.017 

19.7 

5.59 

667.0 

0.0255 

0.09963 

2.51 

6.00212 

1.02032 

0.972 


9.6 

i 

0.1966 

5.19 

3.57 

1.99 

0.271 

6.00316 

0.991 

0.0159 

1.00055 

0.763 


! 9.7 

6.996 

18.6 

5.92 

869.0 

0.0271 

0.80973 

2.51 

0.00215 

1.02031 

0.967 


4 

0.1602 

5.27 

3.57 

1.69 

0.270 

1.00327 

0.952 

0.0199 

1.00060 

0.706 


9.6 

8.973 

17.7 

6.16 

650.0 

0.0286 

0.00903 

2.51 

0.00216 

1.02029 

0.997 


\ 9.6 

i 

0.1795 

5.39 

3.57 

1.60 

0.266 

0.00335 

0.969 

1.0139 

1.09069 

0.713 


9.9 

6.998 

17.1 

6.38 

831.0 

0.0302 

0.0099? 

2.51 

0.00219 

1.02027 

0.999 


> 9.9 

i 

0.1897 

5.91 

3.57 

1.97 

0.267 

0.00399 

0.976 

0.0126 

1.00071 

0-719 


5.6 

6.923 

16.6 

6.53 

811.0 

0.0317 

0.0100 

2.56 

6.6I213 

1.02025 

0.973 

i 9.6 

6.2057 

5.98 

3.57 

2.19 

0.266 

0.00393 

0.967 

0.6110 

1.00077 

0.725 

5.1 

6.897 

16.1 

6.65 

790.0 

0.0333 

0.0101 

2.50 

0.00211 

1.02023 

0.979 

5.1 

8.2225 

5.55 

3.57 

2.33 

3.265 

0.00362 

0.999 

0 ,0119 

1.66063 

0.732 

9.2 

8.869 

15.6 

6.79 

769.0 

0.0999 

0.9112 

2.99 

0.10200 

1.62621 

9.965 

9 

9.2 

0.2983 

5.61 

3.58 

2.52 

0.265 

0.00370 

0.911 

0.6109 

1,11090 

0,739 


8.891 

15.5 

6.61 

790.0 

0.0369 

0.0102 

2.98 

6,66209 

1,02019 

0,993 

9.3 

0.2590 

5.67 

3.58 

2.72 

0.269 

0.00379 

0.523 

6.06979 

1.10097 

0.797 

j 5.9 

6.811 

15.2 

6.86 

726.0 

0.0362 

0.6103 

2.97 

6.11262 

1.02017 

0,366 

•1 * #% 

0.2766 

5.73 

3.56 

2.99 

9.269 

0.60360 

0.535 

0.06916 

1.06169 

0.795 


6.766 

19.9 

6.90 

709.9 

0,1901 

0.1109 

2.96 

6.66199 

1.02619 

0.960 


6.2992 

9.79 

3.58 

3. .5 

0.265 

6.00397 

0.597 

6.66663 

1.66112 

0.763 


6.799 

19.6 

e.93 

662.9 

1.0916 

6.6169 

2.99 

6. 06199 

1.02612 

0.916 

# 

5 9.6 

i 

0.3299 

9.69 

3.5° 

3.36 

0.266 

6.66906 

6.599 

6.61613 

1*16126 

0.772 

1 9.7 

6.716 

19.9 

6.96 

699.6 

0.6937 

6.6169 

2.99 

6.16192 

1,62619 

0.92* 

! 5. f 

6.3936 

9.69 

3.59 

3,61 

0.267 

6.66919 

6.972 

6.66767 

1. 66126 

0.761 

9.6 

6.661 

19.1 

6.96 

637.6 

0.0997 

0.6116 

2.93 

6.66169 

1,62667 

6.933 

9.6 

6,3675 

9.99 

3.59 

>•69 

0.266 

6.16929 

6.969 

•.60723 

1.60137 

0.791 



6.696 

13.9 

7.00 

619.0 

0.6976 

6.0166 

2.91 

0,00166 

1.62669 

0.992 

i 


0.3929 

9.99 

3.60 

9.16 

0.276 

0.00933 

6.597 

0.66662 

1,66196 

0.062 


1 6.6 

6.610 

13.6 

7.02 

992.6 

0.6966 

0,0107 

2.90 

6.66162 

1.62661 

6.991 


t 6*6 

6.9166 

6.03 

3.60 

9.39 

0.272 

0.00992 

6.669 

6.66699 

1,66159 

1,613 


1 6.1 

6.972 

13.9 

7.03 

9?6.0 

0.0923 

0.0107 

2.39 

•*••17* 

1.61997 

0,966 


6.1 

1.9960 

6.07 

3.60 

9.61 

0.279 

0.00951 

0,622 

0.66606 

1.66169 

0,629 


6.2 

6.532 

13,2 

7.09 

998.0 

0.0990 

0.0100 

2.37 

0.06176 

1.01999 

• •976 


6.2 

0.9797 

6.11 

3.61 

9,66 

0.276 

0.00960 

6.639 

0.10979 

1.06176 

1.636 


6.3 

0.992 

12.9 

7.05 

*26.0 

0.0979 

0.010* 

2,36 

0.01172 

1.61991 

0.969 


6.3 

0.9097 

6.19 

3.61 

5.19 

0.279 

0,00970 

6.696 

0,00991 

1*69169 

0.092 


6.9 

6.990 

12.7 

7.09 

909,6 

••0602 

0.010* 

2.39 

0,00169 

1. 61967 

0.999 


6.9 

0.9361 

6.17 

3.62 

5.91 

0.203 

0,90960 

6,661 

6.66913 

1.66196 

0,666 


6.9 

6.936 


7.05 

962,6 

0.0631 

0,0110 

2.33 

I.II1I8 

1.61963 

0.662 


6.9 

6.9696 

6. 29 

3.62 

9,69 

0.218 

0,00969 

6,679 

6.06969 

1,66216 

0.662 


6.6 

6.361 

12.3 

7.09 

960.0 

0.0663 

6,6110 

2.31 

1.66162 

1.61979 

0,61* 


6.6 

6.6639 

6.23 

3.63 

9.96 

0.296 

0,00999 

6.666 

6,06*97 

1.66222 

6,696 


6.7 

6.319 

12.1 

7.63 

636.9 

0.6699 

•*0111 

2.29 

0.MH9 

1,619** 

0.6VT 


6.7 

1.6399 

6.29 

I.6T 

6.2* 

0.2*9 

0.09909 

0.7lt 

•.06*1* 

1*69239 

0*919 


6.6 

6.266 

11.6 

7,02 

917,6 

0,073* 

••out 

2,29 

0.60169 

1, 61979 

8,6*6 


6.6 

1,6771 

6,27 

>.69 

6,90 

o.*oo 

1.69921 

0,716 

6.06966 

1.992*6 

6.99% 


t* 
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THEPHOOYNAHIC PROPERTIES OF COEXISTING GASEOUS AND LIQUID HCLIUN 


1 { 


TEMP 

PRESS 

VOLUME 

ISOTHERM 
OERt VOTIVE 

ISOCHORE 

DERIVATIVE 

INTERNAL 

ENERGY 

ENTHALPY 

ENTROPY 

cv 

CP 

VELOCITY 
OF SOUND 

SURFACE 

TENSION 

OK. R 

PS1* 

CU FT/LB CU FT-PSIA/LB 

PSIA/R 

8TU/LB 9 

6TU/L0 

0TU/L6-R 

BTU / 

LP -R 

FT /SEC 

LO/lN X 10 1 

ft.l 

0.049 

0.1217 

49.2 

36.9 

3.109 

3.410 

0.7362 

0.931 

0.090 

614.3 

7.972 

1.0 

0.049 

1.306 

9.49 

2.67 

10.34 

12.91 

2.112 

0.704 

1.92 

129.0 

7.1 

16.94 

6.1229 

49.9 

36.9 

3.278 

3.917 

0.7402 

0.936 

0.930 

607.9 

7.640 

7,* 

16.94 

1.326 

0.29 

2.20 

10.39 

12.03 

2.003 

0.709 

1.97 

326.4 

7.1 

11.17 

6.1233 

43. T 

38.9 

3.393 

3.616 

0.7605 

0.941 

0.965 

681.2 

7.324 

7.1 

11.17 

1.246 

9.11 

2.33 

10.39 

12.04 

2. 07 i 

0.705 

2.02 

327.0 

7.* 

11.69 

0.1242 

41.9 

36.4 

3.490 

3.721 

0.7720 

0.549 

1.80 

994.4 

7.001 

7.1 

11.69 

1.161 

6.91 

2.47 

10.37 

12.96 

2.096 

0.706 

2.07 

327.9 

7.3 

±2.49 

0.1291 

30.3 

30.3 

3.930 

3.620 

0.7096 

0.558 

1.04 

567.3 

6.677 

7.3 

12.40 

1.116 

6. ? 

2.91 

10.10 

12.07 

2.030 

0.707 

2.13 

327-9 

7.4 

13.19 

0.1260 

37.1 

38.1 

3.631 

3.930 

0.7004 

0.555 

1.09 

560.0 

6.393 

7.4 

13.19 

1.050 

6.46 

2.77 

10.38 

12.07 

2.010 

0.706 

2.19 

328.2 

7.9 

13.91 

0.1271 

34.0 

20.0 

3.727 

4.'094 

0.0119 

0.561 

!• 14 

572.4 

6.030 

7.9 

13.01 

1.003 

6.29 

2.03 

18.30 

12.07 

2.000 

0.700 

2.26 

320.4 

7.6 

14.67 

0.1261 

32,6 

20.7 

3.029 

4.173 

0.0240 

0.566 

1.19 

564.6 

9.706 

7.6 

14.67 

6.0909 

7.00 

3.11 

10.30 

12.06 

1.001 

0.000 

2.33 

320.6 

7.604 

14.70 

0.1262 

32.7 

20.7 

3.020 

4.176 

Q. 629> 

0.966 

1.19 

564.2 

9.693 

7.604 

14.70 

0.0464 

7.06 

3.11 

1C. 30 

12.06 

1.001 

0.000 

2.34 

320.6 

7.7 

19.44 

0.1203 

38.9 

20.9 

3.02' 

4 * 296 

0.8366 

0.571 

1.25 

596.4 

9.^02 

7.7 

19.44 

0.0064 

7. 72 

1.20 

10.37 

12.99 

1.062 

0.001 

2.42 

320.7 

7.6 

19.99 

6.1309 

20.9 

20.2 

4.031 

4 • 424 

0.6926 

0.577 

1.31 

547.9 

9.090 

7.6 

19.29 

6.0936 

7.43 

3.48 

10.36 

12.03 

1.043 

0.002 

2.52 

328.7 

7.0 

17.00 

0.1310 

26.4 

26.0 

4.140 

4.997 

0.8* TO 

0.903 

1.39 

530.1 

4.739 

7.0 

17.00 

0.6076 

7.13 

3.90 

10.39 

12.00 

1,023 

0.803 

2.63 

320.6 

6.1 

17.09 

6.1332 

24.3 

28.9 

4.293 

4.606 

0.8017 

6 .560 

1.47 

510.0 

4.411 

• «• 

17.99 

0.7940 

6.86 

3.01 

10.33 

12.97 

t.003 

3.004 

2.75 

320.4 

6.1 

16.64 

0.1347 

22.2 

28.2 

4.370 

4.040 

0.8060 

0.900 

1.96 

520.5 

4.007 

9.1 

16.64 

6.7234 

9.49 

4.19 

10.30 

12.63 

1.S82 

0.609 

2.90 

320.0 

6.7 

10.77 

6.1363 

29.2 

27.7 

4.40? 

4.992 

0.0127 

0.602 

1.60 

510.9 

3.763 

6.2 

10.77 

6.6949 

9.69 

4.46 

10.27 

12.77 

1.061 

0.006 

3.07 

3 77.6 

9.3 

26.72 

0.1361 

16.2 

27.3 

4.621 

9.190 

0.0290 

0.600 

1.01 

901.2 

3.440 

9.3 

26.72 

0.9467 

9.99 

4.97 

10.23 

12.71 

1.839 

0.607 

3.27 

327.1 

9.4 

21.71 

6.1400 

19.2 

29.9 

4.799 

9.310 

3.0460 

0.616 

1.06 

409.4 

3.116 

9*4 

21.71 

8-E10J 

9.79 

4.07 

10.10 

12.44 

1.016 

0.667 

3.52 

326.9 

9.0 

22.73 

6.1421 

14.3 

76.2 

4.007 

9.409 

0.0636 

0.623 

2.16 

470.2 

2.792 

9*9 

22.71 

6.9791 

4.63 

9.30 

10.12 

12. 59 

1.703 

o.soo 

3.03 

329.7 

9.6 

23.70 

6.1449 

12.3 

29.9 

0.047 

9.604 

0.0026 

0.631 

2.40 

466.4 

2.46C 

9.9 

23.70 

6.9469 

4.39 

9.99 

10.09 

12.44 

1.767 

0.000 

4.22 

324.9 

9.7 

24.67 

6.1472 

16.9 

29-6 

9.200 

9.006 

1.903 

0.640 

2.72 

494.1 

2.149 

9.7 

24.67 

6.9673 

3.69 

9.69 

0.07 

12.31 

1.740 

0.600 

4.75 

321.9 

9.6 

29.66 

6.1963 

9.99 

24.3 

0.302 

6.106 

1.024 

0.640 

3.19 

441.2 

1.021 

9.9 

29.66 

6.4742 

3.13 

9.91 

0.67? 

12.16 

1.711 

0.010 

5.47 

322.9 

9.0 

27.19 

6.1946 

9.09 

>3.9 

0.973 

6.349 

1.048 

0.664 

3.70 

427.7 

1.697 

••9 

27.19 

6.4412 

2.77 

7.93 

0.791 

11.07 

1.679 

1.810 

6.94 

321.9 

0.6 

29.99 

6.1969 

9.21 

>2.9 

9.797 

6.610 

1.074 

0.671 

4.79 

413.3 

1.174 

9*9 

29.99 

6.4679 

2.19 

7.99 

9.909 

11.74 

1.642 

0.009 

0.26 

321.0 

9.1 

20.96 

6.1942 

3.91 

>1.9 

9.039 

6.914 

1.109 

0.664 

6.48 

390. 1 

0.0499 

9.& 

20.96 

6.1729 

1.99 

6. 43 

9.30? 

11.43 

1.990 

0.000 

11.9 

320.3 

9.9 

36.69 

9*1721 

2.13 

26.2 

9.330 

7.322 

1.113 

0.700 

10.3 

301.4 

0.9261 

9.9 

39.69 

6.1342 

6.919 

9.46 

0.107 

11.02 

1.044 

0.009 

10.9 

320.4 

9.9 

32.19 

6.1997 

6.793 

16.3 

4.776 

7.093 

1.199 

0.724 

29.0 

161.6 

0.2924 

9.9 

• 9.999 

• 9.999 

32.19 

92.00 

92.00 

6.2997 

6.2399 

6.2399 

6.203 

11.2 

0.627 

10.33 

1.461 

0.797 

61.2 

322.9 

9.099 
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thermodynamic properties or coexisting gaseous ANO LIQUIP HELIUM 


TENRf NATURE 

DENSITY 

V<OH/OV) 

VCOP/OU) -V«DP/OV>^ 

<OV/OT>/V 

THERMAL 

VISCOSITY 

thermal dielectric 

PRANOTL 

DEG. ft 

LS/CU FT 

p 

NTU/Lft 

PSIA-CU FT/9TU 

1 

PSIA 

P 

DEG. ft 

CONDUCTIVITY 

OTU/PT-Hft-ft 

L9/PT-SEC 
►. 10* 

oirrusiviTY 
SO FT/MR 

CONSTANT 

NUN9CR 

1.9 

A. 219 

11.9 

7.00 

399.0 

8.8771 

0.0112 

2.28 

0.00191 

1. 81995 

0.959 

ft.9 

••7195 

9.29 

3.9% 

9.77 

0.309 

0.00530 

0.730 

0.00309 

1.88292 

0.99A 

7.1 

A. 193 

11. A 

9.90 

375.0 

O.OAIA 

0.0112 

2.2A 

0.IO1A7 

1.01998 

0.971 

7.0 

A. 7578 

9.30 

3.95 

7. 0 A 

0.312 

0.005A1 

0.7A5 

0.00393 

1.08277 

0.975 

7.1 

A. 109 

11.2 

9.99 

355.0 

0.0099 

0.0112 

2.22 

O.I01A3 

1.8195A 

0.980 

7.1 

0.8011 

9.31 

3.99 

7.30 

0.319 

0.00952 

0.759 

0.003A2 

1.80292 

1.00 

7.2 

0.093 

11.0 

9.92 

33A.0 

A. 0999 

0.0113 

2.21 

0.00139 

1.819A9 

0.707 

7.2 

0.9A95 

9.32 

3.99 

7.55 

0.327 

0.00593 

0.77A 

0.00322 

1.00300 

1.02 

7.3 

7.995 

10.0 

9.08 

31A.8 

0.0993 

0.0113 

2.19 

0.10135 

1.019A2 

0.720 

7.3 

0.89A1 

9.33 

3.97 

7.7ft 

0.339 

0.00975 

0.790 

O.ION3 

1.80325 

1.05 

7. A 

7.93A 

10.9 

9.83 

29A.0 

0.102 

0.0113 

2.17 

0.10131 

1.01939 

0.790 

7. A 

A.9AA1 

9.33 

3.97 

0.11 

0.3A9 

0.00507 

0.005 

0.002SA 

1.003A2 

1.0ft 

7.S 

7.A71 

10. A 

8.78 

275.1 

0.1.9 

0.0113 

2.15 

0.10127 

1.01929 

0.775 

7.5 

0.997 

9.33 

3.98 

0.22 

0.357 

0.00900 

0.021 

0.00297 

1.00390 

1.11 

7.9 

7.805 

10.2 

8.73 

259.0 

0.119 

0.011A 

2.13 

0.00122 

1.01922 

0.003 

7.6 

1.052 

9.32 

3.99 

O.A1 

8.399 

0 • 0691 A 

0.037 

0.00250 

1.00379 

1.15 

7. 989 

7.802 

10.2 

9.73 

255.0 

0.117 

O.OUA 

2.13 

0.00122 

1.01921 

O.OOA 

7. GOA 

1.05A 

9.32 

3.89 

ft. 92 

0.370 

0.0091A 

0.030 

0.1O2A9 

1.00300 

1.15 

7.7 

7.73ft 

10.0 

8.87 

237.0 

0.12A 

O.OUA 

2.11 

0.10110 

1.0191A 

0.813 

7.7 

1.111 

9.31 

3.70 

0.50 

0.303 

0.00929 

0.05A 

0.0023A 

1.00399 

1.1ft 

7.S 

7.68A 

9.02 

8.80 

218.0 

0.13A 

O.OUA 

2.09 

0.00113 

1.01909 

• ••Oft 

7.0 

1.172 

9.30 

3.70 

8.72 

0.399 

0.00GA3 

0.071 

0.00210 

1.00A20 

1.23 

7.5 

7.58A 

9.91 

8.93 

200.0 

0.1AA 

O.OUA 

2.07 

0.00100 

1.01897 

0.907 

7.5 

1.239 

9.28 

3.71 

0.02 

0.A19 

0.00959 

0.090 

0.00203 

1.00AA2 

1.27 

A.O 

7.509 

9.39 

8.A5 

102.0 

0.159 

O.OUA 

2.05 

0.00103 

1.01807 

0.992 

M 

1.307 

9.29 

3.72 

0.09 

O.AAO 

0.00979 

0.909 

0.00100 

1.00A99 

1.13 

•« 1 

7.« ?9 

9.10 

8.37 

185.0 

0.171 

0.0119 

2.03 

0.000000 

1.01077 

0.99A 

5.1 

1.382 

9.23 

3.73 

8.92 

0.A95 

0.0099A 

0.92A 

0.80173 

1.00A90 

1.39 

A. 2 

7.337 

8.95 

8.20 

1AA.0 

0.107 

1.0119 

2.00 

0.008937 

1.01099 

1.09 

••2 

l.Aftl 

9.20 

3.7% 

A. 09 

0.A99 

0.00719 

0.9AA 

0.80191 

1.00917 

1. AO 

•.3 

7.2AA 

0.73 

8.19 

132.0 

0.207 

0.0110 

1.90 

8 .808009 

1.01053 

1.11 

A.3 

1.5AG 

9.19 

3.75 

8.00 

0.531 

0.00730 

0.99A 

••••IAS 

1.009A9 

1.5A 

• •A 

7.1AA 

0.A9 

9.89 

llf.O 

0.231 

0.0110 

1.99 

1.808029 

1.810A0 

1.19 

• •A 

1.930 

9.12 

3.79 

A.9A 

0.575 

0* 80 78A 

0.90A 

0.80132 

1.00575 

1.01 

M 

7.039 

0.29 

9.90 

100.0 

0.291 

0.0117 

1.93 

0.808771 

1.01025 

1.20 

1.9 

1.739 

9.0ft 

3.77 

ft. AO 

0.930 

8. P 0799 

1.01 

•*80119 

1.00907 

1.79 

••ft 

9.920 

0.00 

9.87 

ft9.A 

0.300 

0.0110 

1.90 

0.8P8789 

1.01009 

1. AO 

• •ft 

1.AA9 

9.02 

3.70 

0.09 

0.701 

0.00032 

1.03 

0.80199 

1 .00992 

1.00 

A. 7 

9.793 

7.75 

9*79 

71.2 

0.391 

0.0119 

1.00 

I.I089A9 

1.01790 

1.99 

••7 

1.971 

9.97 

3.00 

7.91 

0.790 

0.00077 

1.09 

0.808937 

1.00900 

2.09 

A. A 

9.992 

7. AO 

9.82 

97.9 

0.A71 

0.A.21 

l.OA 

0.808979 

1.01799 

1.71 

A. A 

2.109 

9.90 

3.01 

7.03 

0.927 

0.00931 

1.00 

0.808012 

1.00723 

2.27 

• .5 

9.A9A 

7.21 

9. AO 

AA.O 

0.92A 

0.0129 

1.01 

0.80390A 

1.017A5 

1.99 

••5 

2.297 

5.AA 

3.03 

9.20 

1.12 

0.0102 

1.11 

0.808087 

1.00771 

2.90 

5.1 

9.310 

9.93 

9.32 

32.9 

0.909 

0.0120 

1.77 

0.808920 

1.01719 

2.37 

9.1 

2.A93 

5.77 

3.09 

9.9% 

1. A3 

O.OUA 

1. 1 A 

8.808909 

1.90027 

2.97 

5.1 

9.091 

9.9A 

9.19 

27.0 

0.979 

0.0137 

1.73 

0.IO83AO 

1.01979 

2.9A 

5.1 

2.90A 

9.99 

3.09 

A. 10 

2.02 

0.0137 

1.10 

O.OOOAAA 

1. B0A9A 

3. ST 

9.2 

9.019 

9.3A 

A. 99 

12. A 

1.93 

0.0199 

1.00 

0.008209 

1.01029 

1.93 

9.2 

2.993 

9.93 

3.9% 

2.7A 

3. Aft 

0.0190 

1.23 

8.808929 

1.00902 

A. 99 

9# J 

9.309 

9.02 

A.99 

A. 27 

A. 20 

0.0292 

1.90 

••808181 

1.I19A9 

9.90 

9.3 

• 9.393 

• 9.393 

3.A00 

A.3A* 
A. JAO 

9.59 

A. 12 

1.02 

10.9 

0.0 A97 

1.30 

O.IOI21A 

1.01119 

0.29 
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1 PSIA ISOBAR 


Appendix E, Isobar ic Properties 
THERMODYNAMIC PROPERTIES OF HELIUM A 


TEMPERATURE VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 



DERIVATIVE 

DERIVATIVE 

ENERGY 





OF SOUNO 

DEG. R 

CU FT/LB 

CU FT-PSIA/LB 

PSIA/R 

8TU/L0 

8TU/LB 

BTU/LB-R 

9TU 

/ LB -R 

FT/SEC 

a. a 

a. 1096 

106.0 

13.7 

1.A23 

1.AA3 

0.AQ67 

0.6903 

0.71AI 

709.9 

• A. 161 

0.1099 

105.0 

16.0 

1.520 

1.5A0 

0.A32A 

0.57A0 

0.5992 

711.3 

• A. 161 

13. A2 

9.69 

3. 263 

9.236 

11.17 

2.759 

C . 7666 

1.363 

202.* 

5.0 

12. OA 

12.3 

0.211 

9.9C6 

12.20 

3.00A 

0.7551 

1.309 

31A.0 

6.0 

15.65 

15.2 

0.172 

10.60 

13.50 

3.2A0 

C.7A92 

1.201 

3*7.1 

7.0 

19. A1 

10.0 

0.1A6 

11. AA 

1A.05 

3.A36 

0.7A66 

1.260 

376.7 

6.0 

21. 1A 

20.0 

4.127 

12.20 

16.11 

3.605 

0.7A55 

1.260 

*o*.o 

9.0 

23.87 

23.6 

0.113 

12.95 

17.37 

3.753 

0.7A50 

1.256 

*29.3 

16. 0 

26.50 

26. A 

0.101 

13.70 

10.63 

3.005 

0.7AA7 

1.252 

A53.1 

11.0 

29.29 

29.1 

4.0910 

1A.A5 

19.00 

A.90A 

0.7AA6 

1.250 

A75.7 

12. 4 

32.03 

31.0 

3.69A0 

15.20 

21.13 

A. 113 

0.7AA6 

1.2A9 

*97.2 

13.0 

3A.70 

3A.5 

4.077A 

15.95 

22.30 

A. 213 

0.7AA6 

1.2*0 

517.6 

1A.Q 

37.39 

37.3 

0. 4710 

16. 7C 

23.62 

A. 305 

0.7AA6 

1.2A7 

537.5 

15. a 

A3. 09 

AO. 0 

0.0670 

17. A5 

2A.87 

A. 391 

C.7AA6 

1.2A6 

556.6 

16.0 

A2.70 

A2.7 

0. 3620 

10.19 

26.11 

A.A72 

Q.7AA6 

1.2A5 

575. C 

17.0 

A5.A8 

AS. A 

0.0591 

10. 9A 

27.36 

A.5A7 

0.7AA6 

1.2A5 

592.6 

10. u 

AS. 17 

AO. 1 

0.4550 

19.69 

20.60 

A. 610 

0.7AA6 

1.2A5 

619.1 

19.0 

50.86 

56.0 

0.0520 

20. A3 

29.05 

A. 606 

0.7AA7 

1.2AA 

626.9 

20.0 

53.55 

53.5 

0 . 0501 

21.10 

31.39 

A. 750 

0.7AA7 

1.2AA 

6*3.2 

22.0 

58.92 

50.9 

0.3*56 

22.67 

33.50 

A. 060 

0.7AA7 

1.2AA 

67*. 7 

2A.0 

6A.30 

6A.2 

Q.QA17 

2A.16 

36.07 

A. 97* 

0.7AA7 

1.2A3 

70*. 6 

26.0 

69.67 

69.6 

0.0305 

25.65 

30.55 

5.076 

0.7AA7 

1.2A3 

733.7 

20.0 

75. 3A 

75.0 

0.4350 

27. 1A 

*1.9* 

5.166 

0.7AA7 

1.2A3 

761. A 

30.0 

03. Al 

• O.A 

3.033A 

20.63 

r^.52 

5.25A 

0.7AA7 

1.2*2 

766-2 

32.0 

05.70 

•5.0 

0.0313 

30.13 

*6.31 

5.33A 

0.7AA7 

1.2*2 

81A.0 

3A.0 

91. 1A 

.1 

4.029A 

31.62 

A0.A9 

5.A09 

0.7AA7 

1.2*2 

839.1 

36.0 

96.51 

• 5 

0.0270 

33.11 

50.90 

5.AAQ 

0.7AA7 

1.2*2 

863.* 

30.0 

101.9 

102.0 

0.0263 

3A.60 

53. A6 

5.5A7 

0.7AA7 

1.2*2 

867.1 

*0.0 

107.2 

107.0 

4.4250 

36.09 

55.95 

5.611 

0.7AA7 

1.2*2 

914.2 

A5.0 

120.7 

121.0 

0.0222 

39.01 

62.15 

5.757 

0.7AA7 

1.2*2 

965.* 

50.6 

13A. 1 

13A.0 

0.4200 

A3-5A 

60.36 

5.000 

G.7AA7 

1.2*2 

1018. C 

55.0 

1A7.5 

1A7.0 

0.0102 

A7.26 

7A.57 

6.006 

0.7AA7 

1.2*2 

1067.0 

60.0 

160.9 

161.0 

0.0167 

54.99 

00.70 

6.11A 

0.7AA7 

1.2*2 

1115.0 

70.0 

107.7 

100.6 

0.01*3 

50. A3 

93.19 

6.306 

0.7AA7 

1.2*1 

120*. 0 

00.0 

21A.5 

215.0 

0.C125 

65.00 

105.6 

6.A71 

0.7AA7 

1.2*1 

1207.0 

91.0 

?A1.3 

2A1.Q 

0.0111 

73.33 

118.0 

6.610 

0.7AA7 

1.2*1 

1365.0 

14C.4 

269*2 

260.0 

Q. 0160 

00.70 

130. A 

6.7A0 

0.7AA7 

1.2*1 

1*39.0 

120.0 

321.0 

322.0 

0.00033 

95.67 

155.3 

6.975 

0.7AA7 

1.2*1 

1576.0 

1A0.0 

375.A 

375.0 

0* 0071 A 

110.6 

100.1 

7.166 

0.7AA7 

1.2*1 

1703,0 

160.0 

A29.0 

A29.0 

0.44625 

125.5 

20A.9 

7.332 

0.7AA7 

1.2*1 

1020.0 

100.0 

A02.6 

A03.C 

4.40556 

1A0 • A 

229.7 

7.A70 

0.7AA7 

1.2*1 

1930.0 

200.0 

936.3 

536.0 

0.00500 

155.3 

25A* 6 

7.609 

0.7AA7 

1.2*1 

2035.0 

256.0 

674.3 

670.0 

O.OOAOO 

192.5 

316.6 

7.006 

0.7AA7 

1.2*1 

2275.0 

300.0 

OOA.% 

OOA.O 

0.00333 

229.7 

370.7 

0.112 

0.7AA7 

1.2*1 

2*92.0 

350.0 

930. A 

930.0 

0.06206 

267.0 

AA0.7 

0.303 

Q.7AA7 

1.2*1 

2602.0 

AGO.Q 

1672.0 

1070.0 

0.06250 

34A.2 

502.0 

0.A69 

0.7AA7 

1.2*1 

2070.0 

A5C.0 

1207.0 

1210.0 

0.66222 

3A1.A 

56A.0 

0.615 

0.7AA7 

1.2*1 

3052.0 

560.0 

13A1.0 

13AQ.0 

9.64200 

370.7 

026.9 

0.7A6 

0.7AA7 

1.2*1 

3217.0 

600.0 

1009.0 

1610.0 

0.00167 

AS3.1 

751.0 

0.972 

0.7AA7 

1.2*1 

352**0 

700.0 

1077.3 

1010.6 

Q.061A3 

527.6 

075.1 

9.16A 

0.7AA7 

1.2*1 

3007.0 

006.0 

21A5.0 

21 AO .6 

0.04125 

602.1 

999.0 

9.329 

0.7AA7 

1.2*1 

*009.0 

906.6 

2A13.0 

2A10.4 

0. 3u 111 

676.5 

1123.0 

9.A76 

0.7AA7 

1.2*1 

*316.0 

1060.0 

2601.0 

2600.6 

3.00100 

751.6 

12*7.9 

9.606 

0.7AA7 

1.2*1 

*590.0 

1200.0 

3217.0 

3226.6 

0.900033 

904.0 

1A96.0 

9.033 

0.7AA7 

1.2*1 

*90*. 0 

1AOO.O 

379A.Q 

3790.6 

0.04071A 

10A9.0 

17AA.0 

10.02 

0.7AA7 

1.2*1 

5303.0 

1660.6 

A293.0 

A290.6 

0. 046625 

1190.0 

1992.0 

1C. 19 

C.7AA7 

1.2*1 

9755.0 

1006.0 

A026.0 

AO 36. 6 

0.000556 

13A7.9 

22a9« 4 

10 .JA 

0.7AA7 

1.2*1 

610A.0 

2000.0 

53§2. 3 

5361.6 

O.OQOSOO 

1A94.0 

2A09.0 

10. A7 

0.7AA7 

1.2*1 

6*3*. 0 

2500.0 

•703.0 

6706.0 

0.O46A90 

1060.4 

3199.0 

16.7% 

0.7AA7 

1.2*1 

719*. t 

3060.0 

O0A3.0 

OOAO.O 

0.406333 

22A4.C 

3730.0 

10.97 

0.7AA7 

1.2*1 

7060.0 


• TWO-PHASE BOUNDARY 
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THERHOPMYSICAL PROPFRTIES OF HELIUM 6 

1 PSIA ISOBAR 


TEMPERATURE 

DENSITY 

V ( OH/ DV ) 

V (DP/DU) - 

V (DP/OV) 

(OV/OT) /V 

THERMAL 

VISCOSITY 

THERMAL 

DIELECTRIC 

PRANOTL 



P 

v 

T 

p 

CONDUCTIVITY 


OIFFUSIVITY 

CONSTANT 

NUN6ER 

DCS. R 

LB/CU FT 

BTU/LB 

PSXA-CU FT/8TU 

PSIA 

l/oec. r 

STU/FT-HR-R 

LB/FT-SEC 

SQ FT/MR 










X 10t*6 




6.Q 

9.121 

50.6 

2.16 

970.0 

0.0162 

0.00066 

2.66 

0.00133 

1.02039 

0.726 

• A. 161 

9.097 

33.9 

3.23 

952.0 

0.0177 

0.00900 

2.67 

0.00165 

1.02030 

0.592 

• A. 161 

6.09592 

6.02 

3.57 

0.929 

0.203 

0.00203 

0.390 

0.0216 

1.00030 

0.606 

5.0 

0.07706 

5.93 

3.59 

0.95b 

0.221 

0.00360 

0.601 

0.0333 

1.00029 

0.6S7 

6.0 

9.06392 

7.22 

3.60 

0.972 

0.177 

0.00609 

0.501 

0.0699 

1.00026 

0.656 

t.a 

0.05A33 

0.69 

3.61 

0.900 

0.169 

0.0067* 

0.676 

0.0600 

1.00020 

0.650 

6.0 

0.0A729 

9.76 

3.61 

0.900 

0.129 

0.0053* 

0.762 

0.0096 

1.00010 

0.667 

9.0 

0 .06190 

11.4 

3.61 

0.909 

0.116 

0.00591 

0.066 

0.112 

1. 00016 

0.667 

10.6 

0.03762 

12.3 

3.61 

0.991 

0.102 

0.00666 

0.925 

0.137 

1.40016 

0.660 

11.0 

0. 03%1A 

13.5 

3.61 

0.993 

0.0926 

0.00696 

1.00 

0.163 

1.00013 

0.650 

12.6 

0.03125 

16.0 

3.61 

0.99* 

0.0065 

9.0C762 

1.00 

0.190 

1.04012 

0.652 

13. 4 

0.02002 

16.0 

3.61 

1.00 

6.0770 

0.00707 

1.15 

0.219 

1.40011 

0.656 

16.0 

0.0267% 

17.3 

3.61 

1.00 

0.0721 

0.30030 

1.21 

0.269 

1.00010 

0.657 

15.4 

0 .02696 

10.5 

3.61 

1.00 

0.0672 

0.00072 

1.20 

0.200 

1.00009 

0.659 

16.0 

0.02337 

19.0 

3.61 

1.00 

0.0629 

4.00911 

1.35 

0.313 

1.00009 

0.662 

17.0 

0.02199 

21.0 

3.61 

1.00 

0.0592 

0.40954 

1.61 

0.367 

1.90000 

0.665 

16.0 

0.92076 

22.3 

3.61 

1.00 

0.0559 

0.00907 

1.67 

0.362 

1.00000 

0.667 

19.6 

0.91966 

23.5 

3.61 

1.00 

0.0529 

0.0102 

1.53 

0.610 

1.00007 

0.669 

20.0 

0.01060 

26.0 

3.61 

1.00 

0.Q5Q2 

0.0106 

1.59 

0.656 

1.00007 

0.672 

22.0 

0.01697 

27.3 

3.60 

1.30 

0.0656 

0.0113 

1.70 

C *533 

1.00006 

0.C76 

26.4 

0.01555 

29.0 

3.60 

1.00 

0.0610 

0.0119 

1.01 

0.615 

1.40006 

0.600 

26.0 

0.01635 

32.2 

3.60 

1.40 

0.0305 

0.0125 

1.91 

0.702 

1.00005 

0.603 

26.0 

9.01J33 

36.7 

3.60 

1.00 

0.0356 

0.0131 

2.01 

0.792 

1.90005 

0.606 

30.6 

0.01266 

37.2 

3.64 

1.30 

0.0336 

0.0137 

2.11 

0.005 

1.00005 

0.609 

32.0 

0.01166 

39.7 

3.00 

1.30 

0.0313 

0.4162 

2.23 

0.903 

1.00006 

0.692 

3A.0 

0.01097 

62.2 

3.60 

1.00 

0.0296 

0.0160 

2.29 

1.00 

1.00006 

0.696 

36.0 

0.91030 

66.7 

3.60 

1.00 

0.0270 

0.0153 

2.30 

1.19 

1.00006 

0.696 

30.0 

1.009016 

67.2 

3.00 

1.00 

0.0263 

0.0156 

2.67 

1.30 

1.00006 

0.690 

AQ.O 

0.009325 

69.0 

3.60 

1.40 

0.4250 

0.3163 

2.55 

1.61 

1.00106 

9.69V 

as. a 

0.000200 

55.9 

3.60 

1.00 

0.0222 

0.0175 

2.76 

1.70 

1.00003 

0.703 

so.o 

0.007659 

62.1 

3.60 

1.00 

0.0200 

0.0107 

2.95 

2.02 

1.09003 

0.705 

95.0 

0.006701 

60.3 

3.60 

1.00 

0.0102 

0.0190 

3.13 

2.35 

1.00003 

0.706 

60.0 

0.006215 

76.5 

3.64 

1.00 

0.0167 

0.1209 

3.31 

2.71 

1.09902 

0.707 

70.0 

0.005327 

00.9 

3.60 

1.00 

0.0163 

0.0230 

3.65 

3.60 

1.00902 

0.700 

Ob. § 

0.006662 

99.3 

3.60 

1.00 

0.0125 

0.0250 

3.96 

6.32 

1.09002 

9.700 

90.0 

0.006166 

112.0 

3.60 

1.00 

0*0111 

0.4269 

6.26 

5.26 

1.09402 

0.707 

100.0 

0.003729 

126.0 

3.60 

1.00 

0.0100 

0.0200 

6.55 

6.23 

1.40001 

0.705 

120.0 

0.003100 

169.0 

3.60 

1.00 

0.01033 

0.0326 

5.09 

0.61 

1.00001 

0.702 

1A0.0 

0.002666 

176.0 

3.00 

1.40 

0.00716 

••0359 

5.61 

10.9 

1.00001 

0.690 

160.0 

0.002331 

199.0 

3.00 

1.00 

0.00029 

1.0392 

6.09 

13.0 

1.00001 

0.696 

100.0 

0.Q02072 

223.0 

3.60 

1.00 

0.00590 

0.1625 

6.96 

10.5 

l.oooai 

0.691 

260.0 

0.001069 

260.0 

3.60 

1.00 

0.00500 

0.9650 

6.09 

19.7 

1.00001 

0.679 

290.0 

0.001692 

310.C 

3.00 

1.00 

0.00600 

0.1531 

7.90 

20.7 

1.00001 

0.671 

300 .0 

0.001263 

372.0 

3.00 

1.00 

0.00333 

0.0002 

9.00 

39.0 

1.00000 

0.669 

350.0 

0.001000 

6J6.0 

3.00 

1.00 

0.00206 

0.0009 

19.0 

50.0 

1.00900 

0.667 

A40.0 

0.0009326 

696.0 

3.00 

1.00 

0.6C250 

1.0732 

10.9 

03.3 

1.00000 

0.666 

690.0 

0.0000200 

999.0 

3.00 

1.00 

0.00222 

0.0793 

11.0 

77.1 

1.00000 

0.667 

900.0 

9.0007699 

621.0 

3.00 

1.00 

0.00200 

0.0050 

12.7 

91.0 

1.90000 

0.666 

000.0 

0.0000210 

T 65.0 

3.00 

1.00 

o.ooior 

0.9902 

16.6 

125.0 

1.00000 

0.669 

760.0 

0.0005320 

069.0 

3.00 

1.00 

0.00163 

0.107 

16.0 

162.0 

1.00000 

0.660 

000.0 

0.0006602 

993.0 

3.00 

1.00 

0.00125 

0.117 

17.6 

203.0 

1.00000 

0.000 

900. 0 

0.0006166 

1120.0 

3.60 

1.09 

0.10111 

0.120 

19.1 

260.0 

1.00000 

0.600 

1060.0 

0.0003730 

1260.0 

3.00 

1.00 

0.00109 

0.137 

29.9 

297.9 

1.00000 

1.667 

1260.0 

0.4003100 

1690.0 

3.00 

1.00 

9.900033 

9.190 

23.3 

609.0 

1.00000 

0.667 

1600.0 

0.0002606 

im.o 

3.00 

1.00 

0.000716 

1.176 

20.0 

526.0 

1.94000 

0.667 

1060.0 

0.0002331 

1990.0 

3.60 

1.00 

0.010025 

9.191 

20.9 

001.0 

1.90000 

0.666 

1000.0 

0.0002672 

lt)M 

3.09 

1.30 

0.000990 

0.219 

31.0 

049.0 

1.00000 

0.666 

2006.0 

0.0001069 

2600.0 

3.00 

1.00 

0.000900 

1.226 

33.6 

900.0 

1.00000 

0.666 

2900.1 

0.0001692 

3100.0 

3.09 

1.00 

0.000600 

9.203 

39.2 

1620.0 

1.00000 

0.666 

£506.0 

0.0041263 

3720.0 

3.00 

1.00 

0.000933 

0.299 

66.0 

1960.9 

1.00000 

0.666 
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thernoovnanxc properties OF HELIUM 4 


TEMPERATURE VOLUME 

ISOTHERM 

ISOCMORE 

INTERNAL 



DERIVATIVE 

DERIVATIVE 

ENERGY 

DEG. 

R CU PT/LO 

cu ft-psia/lo 

PSIA/R 

OTU/LO 

4.0 

0.1059 

107.0 

13.7 

1.621 

• 4.709 9.1114 

95.0 

26.3 

1.096 

• 4.709 5.704 

10.3 

0.677 

9.500 

M 

6.110 

11.0 

0.650 

9.759 

6.0 

7.505 

16.3 

0.350 

10.97 

7.0 

9.016 

17.3 

0.300 

11.36 

0. 8 

10.62 

20.2 

0.256 

12.13 

9.6 

11.00 

23.1 

0.229 

12.09 

10.0 

13*10 

25.9 

0.205 

13.65 

11.0 

1A.56 

20.7 

0.105 

16.60 

12.0 

15.91 

31.5 

0.169 

19.16 

13.0 

17.27 

36.2 

0.156 

15.91 

14.0 

10.63 

37.0 

0.165 

16.66 

If. A 

19.90 

39.7 

0.135 

17.61 

16.0 

21.33 

62.6 

0.126 

10.16 

17.0 

22.69 

65.2 

0.119 

10.91 

10.0 

2A.0A 

67.9 

0.112 

19.65 

19.0 

29.39 

50.6 

0.106 

20.60 

20.0 

26.73 

53.3 

0*101 

21.15 

22.0 

29.A3 

50.7 

0.0913 

22.64 

24.0 

32.12 

66.1 

0.0037 

26.14 

26.0 

36.01 

69.5 

0.0772 

25.63 

20.0 

37.50 

76.9 

0.0716 

27.12 

30.0 

A0.19 

00.3 

0.0660 

20.62 

32.0 

62.00 

05.7 

0.0626 

34.11 

34.0 

69.56 

91.1 

0.0509 

31.60 

34.0 

40.2* 

96.5 

0.0597 

33.09 

30.0 

50.96 

102.0 

0.0527 

34.90 

At. 0 

53.62 

107.0 

0.0901 

36.07 

Af.O 

60.33 

121.0 

0.0665 

39.00 

90.0 

67.06 

136.0 

0.0600 

43.53 

95. 0 

73.75 

160.0 

0.0346 

47.29 

60.0 

00.66 

161.0 

0.0336 

50.90 

70.0 

93.07 

100.0 

0.0206 

50.63 

00.0 

107.3 

215.0 

0.0290 

65.00 

90.0 

120 - r 

261.0 

0.0222 

73.33 

160.0 

136.1 

260.0 

0.0200 

00.77 

120.0 

160.9 

322.0 

0.0147 

95.67 

1A0.0 

107.7 

374.0 

0.0163 

110.6 

160.0 

216.9 

629.0 

0.0129 

125.5 

100.0 

261.3 

643.0 

0.0111 

160.6 

200.0 

260.2 

936.0 

0. 0100 

199.3 

299.0 

335.2 

470.0 

0.00000 

192.5 

300.0 

602.2 

009.0 

0.00667 

229.7 

390.0 

669.2 

939.0 

0.00971 

267.0 

600.0 

936.3 

1070.0 

0.00900 

306.2 

690.0 

603.3 

1210.0 

0.00666 

341.4 

500.0 

6/0.3 

1360.0 

0.09400 

370.7 

600.0 

006.6 

1610.0 

0.00333 

693.1 

700.0 

930.6 

1000.0 

0.00206 

927.6 

•00.0 

1072.0 

2190.0 

0.00290 

602.1 

500 • 0 

1207.0 

2610.0 

0.00222 

676.9 

1000.0 

1361.0 

2600.0 

4.00200 

791.0 

1200.0 

1609.0 

3220.0 

0.00167 

970.0 

1600.0 

1077.0 

3790.0 

0.00143 

1069.0 

1600.0 

2169.0 

6290.0 

0.00129 

1196.9 

1000.0 

2613.0 

6030.0 

0.00111 

1347.0 

2000.0 

2601.0 

9340.0 

0.00100 

1696.0 

2900*0 

3391.0 

6700.0 

(.000600 

1069.0 

3000.0 

6022.0 

0060.0 

0.000667 

2240.0 


enthalpy 

ENTROPY 

cv 

CP 

VELOCITY 
OP SOUND 

OTU/LO 

•TU/L0-R 

BTU 

/ LS -R 

FT/SEC 

1.662 

0.4063 

0.6991 

0.7107 

713.0 

1.095 

0.5050 

0.6192 

0.5074 

712.9 

11.72 

2.547 

0.7737 

1.431 

297.0 

12.02 

2.429 

6. 7666 

1.403 

305.5 

13.30 

2.677 

0.7567 

1.330 

341.6 

16.70 

3.079 

0.7690 

1.290 

372.7 

15.90 

3.251 

0.7665 

1.281 

600.9 

17.26 

3.602 

0.7653 

1.271 

426.9 

10.53 

3.535 

0.7469 

1.266 

491.3 

19.79 

3.656 

0.7466 

1.260 

474.2 

21.05 

3.765 

0.7665 

1.257 

496.0 

22.30 

3.066 

0.7444 

1.256 

516.0 

23.56 

3.950 

0.7445 

1.252 

536.0 

26.01 

6.065 

0.7445 

1.251 

550.0 

26.06 

6.125 

0.7665 

1.250 

574.5 

27.31 

6.201 

0.7646 

1.249 

592.4 

20.56 

6.273 

0.7446 

1.240 

609.0 

29.00 

6.360 

0.7466 

1.247 

626.6 

31.05 

6.606 

0.7666 

1.247 

643,1 

33.56 

6.523 

0.7467 

1.246 

674.7 

36.03 

6.631 

0.7447 

1.245 

704.6 

30.92 

6.731 

0.7667 

1.265 

733.7 

61.01 

6.923 

0.7469 

1.264 

761.5 

63. 50 

6.909 

0.7649 

1.246 

766.3 

65.99 

6.909 

0.7649 

1.263 

614.2 

60.67 

5.066 

0.7469 

1.263 

639.3 

90.96 

5.135 

9.7669 

1.243 

963.7 

53.65 

5.203 

0.7661 

1.243 

667.3 

55.93 

5.266 

0.7640 

1.243 

919.6 

62.16 

5.613 

0.7640 

1.242 

965.6 

66.35 

5.566 

0.7446 

1.262 

1916.0 

76.56 

5.462 

0.7669 

1.242 

1060.0 

00.77 

5.770 

0.7649 

1.262 

1115.0 

93 .19 

5.961 

0.7646 

1.242 

1206.0 

195.6 

6.127 

0.7646 

1.242 

1207.0 

110.0 

6.276 

0.7460 

1.241 

1365.0 

130.6 

6.606 

0.7447 

1.261 

1439.0 

195. 3 

6.031 

0.7447 

1.261 

1977.0 

100.1 

6.022 

0.7667 

1.241 

1703.0 

206.9 

6. <>64 

0.7667 

1.261 

1020.0 

229.7 

7.136 

0.7447 

1*241 

1931.0 

296.6 

7.245 

0.7667 

1.241 

2039.1 

316.4 

7.562 

0.7467 

1.241 

2275.0 

370.7 

7.766 

0.7667 

1.241 

2692.0 

440.7 

7.959 

9.7447 

1.241 

2692.0 

902.0 

6.129 

0.7667 

1.241 

2070.0 

964. § 

0.271 

0.7447 

1.261 

3092.0 

926.9 

4.602 

0.7467 

1.261 

3217.0 

791.0 

0.620 

0.7647 

1.241 

3924.0 

979.2 

0.020 

0.7667 

&.241 

3007.0 

999.0 

0.909 

0.7447 

1.261 

4070.0 

1123.0 

9.132 

0.7647 

1.241 

6319.0 

1240.0 

9.202 

0.7467 

&.24I 

6990.0 

1496. 0 

9.609 

0.7647 

1.241 

4904.0 

1764.0 

9.600 

0.7667 

1.241 

9303.0 

1992.0 

9.066 

0.7667 

1.261 

9799.0 

2240.0 

9.99 

0.7667 

1.241 

6106.0 

2409.0 

10.12 

0.7447 

1.241 

6434.0 

3109.0 

10.60 

0.7647 

1.241 

7196.0 

3730.0 

10.61 

0.766/ 

1.261 

7000.0 
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2 PSIA ISOBAR 


TEMPERATURE 

DENSITY 

V (OH/DV) 

VIOP/OU) - 

YtOP/DV> 

(DV/OTyv 

thermal 

VISCOSITY 

THERMAL 

OX ELECTRIC 

PRANOTL 



p 

v 

1 

CONDUCTIVITY 


OIFFUSIVXTY 

CONSTANT 

NUN8ER 

OEG. R 

LO/CU FT 

6TU/L8 

PSIA-CU FT/BTU 

PSIA 

1/OEG. R 

0TU/FT-MR-R 

LB/FT-SEC 

SQ FT/HR 










X 10E*B 




a. a 

9.131 

56.7 

2.17 

900.0 

0.0190 

0.00060 

2.95 

0.00139 

1.02090 

0.723 

• 9.789 

0.975 

17.6 

6.15 

052.0 

0.0205 

0.0b962 

2.51 

0.00216 

1.02029 

6.967 

• 9.7A9 

0.1728 

5.33 

3.57 

1.70 

0.260 

0.00339 

0.963 

0.8135 

1.10065 

0.713 

5.0 

0.1637 

5.63 

3.50 

1.01 

0.299 

0.00396 

0.965 

0.0152 

1.00661 

0.709 

6.6 i 

0.1310 

6.96 

3.60 

1.00 

0.191 

0.00919 

0.567 

0.0236 

1.00095 

0.679 

7,9 

0.1109 

6.30 

3.61 

1.92 

0.156 

0.0C977 

0.660 

0.0332 

1.00092 

I.66S 

1.0 

0.09601 

9.59 

3.62 

1.99 

0.139 

0.00537 

0.766 

0.0937 

1.06036 

0.659 

9.0 

0.00676 

10.9 

3.62 

1.96 

0.117 

0.00593 

0.651 

0.0551 

1.09032 

0.656 

16 .0 

0.07509 

12.1 

3.62 

1.97 

G.1C9 

0.00696 

0.931 

0.0673 

1.00029 

0.656 

11.0 

0.06075 

13.6 

3.62 

1.97 

0.0939 

0.00696 

1.01 

0.0009 

1.00026 

0.656 

12.0 

0.06206 

16.7 

3.62 

1.90 

8 c 1056 

0.00793 

1.00 

1.0991 

1.00029 

0.657 

13.0 

0.05791 

15.9 

3.62 

1.90 

0.0707 

0.00709 

1.15 

0.109 

1.00022 

0.659 

16.0 

0.05369 

17.2 

3.62 

1.90 

0.0720 

0.40032 

1.22 

0.129 

1.00020 

0.661 

15.0 

0.05005 

16.5 

3.61 

1.99 

0.0676 

0.00073 

1.29 

0.139 

1.00119 

0.663 

16.0 

0.06607 

19.7 

3.61 

1.99 

0.0639 

0.00913 

1.35 

0.156 

1.00010 

0.665 

17.0 

0.06606 

21.0 

3.61 

1.99 

0.0596 

0.00952 

1.91 

0.173 

1.00017 

0.607 

16.0 

0.06160 

22.2 

3.61 

1.99 

0.0562 

0.00909 

1.97 

0.190 

1.06016 

6.665 

19.0 

0.03939 

23.5 

3.61 

1.99 

0.0531 

0.0102 

1.53 

0.209 

1.00015 

0.672 

20.0 

0.03760 

26.7 

3.61 

1.99 

0.0509 

0.0106 

1.59 

0.227 

1.03GJ9 

0.679 

22.0 

0.03390 

27.2 

3.61 

2.00 

r.0950 

0.0113 

1.70 

0.266 

1.1001* 

0.670 

26.0 

6.03113 

29.7 

3.61 

2.00 

0.0919 

0.0119 

1.01 

0.307 

1.00012 

0.601 

26.0 

0.02072 

32.2 

3.61 

2.00 

0.0366 

0.0125 

1.91 

0.350 

1.00011 

0.609 

20.0 

0.02666 

36.7 

3.61 

2.00 

0.0350 

0.0131 

2.01 

0.395 

1.00010 

0.607 

30*0 

0.02600 

37.2 

3.61 

2.00 

0.0339 

0.0137 

2.11 

6.992 

1.00069 

0.690 

32.6 

0.02332 

39.7 

3.61 

2.00 

0.0313 

0.0192 

2.20 

0.991 

1.00069 

0.692 

36.0 

0.02199 

62.2 

3.61 

2.00 

0.0295 

0.0190 

2.29 

0.592 

1.00006 

0.695 

36.0 

0.02072 

66.7 

3.61 

2.00 

0.0270 

0.0153 

2.30 

0.599 

1. 06060 

0.697 

30 . 0 

0.01963 

67.1 

3.61 

2.00 

0.0269 

0.0156 

2.97 

0.699 

1.00007 

0.698 

60.0 

0.31065 

69.6 

3.60 

2.00 

0.0250 

8.0163 

2.55 

0.705 

1.00Q07 

1.700 

65.0 

0.01657 

55.9 

3.60 

2.00 

0.0222 

0.0175 

2.76 

0.652 

1.00006 

0.713 

50.0 

0.01692 

62.1 

3.60 

2.00 

0.0200 

0.0107 

2.95 

1.01 

1.01666 

0.705 

59.0 

0.01356 

66.3 

3.60 

2.30 

0.0102 

0.0190 

3.13 

1.16 

1.06065 

0.707 

60.0 

0.01263 

76.5 

3.60 

2.00 

0.0167 

0.0299 

3.31 

1.36 

1.66005 

0.707 

70.0 

0.01069 

66.9 

3.60 

2.30 

0.0193 

0.0230 

3.65 

1.79 

1.00009 

0.706 

00.0 

0.009322 

99.3 

3.60 

2.00 

0.0125 

4.0250 

3.96 

2.16 

1.00009 

0.706 

90.0 

0.006266 

112.0 

3.60 

2.00 

0.0111 

0.0270 

9.26 

2.62 

1.06103 

0.717 

10b. 0 

0.007697 

126.0 

3.60 

2.00 

0.0100 

0.0200 

9.55 

3.11 

1.06103 

0.705 

120.0 

0.006219 

169.0 

3.60 

2.00 

0.00033 

6.0329 

5.09 

9.21 

1.00002 

0.702 

160.0 

0.009327 

176.0 

3.60 

2.40 

0.00719 

6.0355 

5.61 

5.93 

1.00002 

6.690 

160.0 

0.006661 

199.0 

3.60 

2.00 

0.00625 

0.0392 

6.09 

6.70 

1.00002 

0.699 

100.0 

0.006163 

223.0 

3.60 

2.00 

0.00555 

4.0925 

6.56 

6.26 

1.00002 

0.691 

200.0 

0.103729 

266.6 

3.60 

2.00 

0. 00500 

6.0956 

6.69 

9.65 

1.00001 

0.675 

250.0 

0. 002903 

316.6 

3.60 

2.00 

0.00900 

0.0531 

7.90 

19.3 

1.00001 

0.671 

300.0 

0.002666 

372.0 

3.60 

2.41 

0.00333 

0.0602 

9.00 

19.5 

1.00001 

6.669 

390.0 

0.002131 

636.6 

3.60 

2.00 

0.00206 

0.0669 

10.0 

25.3 

1.00001 

6.667 

600.0 

0.001065 

697.6 

3.60 

2.00 

0*00250 

0.0732 

10.9 

31.6 

1.06001 

6.666 

650.0 

0.001656 

959.6 

3.60 

2.00 

0.60222 

0.0793 

11.0 

36.5 

1.00001 

6.667 

560.0 

6.661692 

621.6 

3.60 

2.00 

0.00200 

0.0050 

12.7 

95.9 

1.00001 

6.666 

600.0 

0.641293 

765.0 

3.M 

2.00 

0.00107 

0.0962 

19-9 

62.3 

1.00000 

6.669 

700.0 

0.601066 

669.6 

3.66 

t.oo 

0.00193 

0.107 

16.0 

60.9 

1.00000 

0.666 

060.0 

6.6649326 

993.6 

9.66 

2.00 

0.00125 

0.117 

17.6 

162.0 

1.00000 

0.666 

900.0 

6.0646216 

1126.6 

3.60 

2.00 

0- 00111 

0.120 

19.1 

129.0 

1.00000 

0.666 

1000.0 

6,6907696 

1266.0 

3.60 

2.00 

0.00100 

0.137 

20.5 

196.0 

1.00000 

6.667 

1200.0 

0.0006216 

1696.6 

3.60 

2.00 

0.000033 

1.156 

23.3 

202.6 

1.00000 

6.66/ 

160C.0 

0.0009326 

1766.6 

3*60 

2.00 

0.000719 

0.179 

26. B 

263.0 

1.90000 

0.667 

1600.0 

6.0006662 

1996.0 

3.60 

2.00 

0.000625 

0.191 

20.5 

331.0 

1.00000 

0.666 

1060.0 

6.0406166 

2231.0 

3.60 

2.00 

0.000556 

0.200 

31.0 

969.0 

1.00000 

0.666 

2000.0 

0.0643736 

2606.0 

3.60 

2.00 

0.000500 

0.229 

33.9 

969.0 

1.00000 

0.666 

2500.0 

6.6662966 

3106.6 

3.60 

2.00 

0.000900 

0.263 

39.2 

709.0 

1.00001 

0.666 

3000.0 

6.0032667 

3726.6 

3.60 

2.00 

0.000333 

0.299 

99.6 

970.0 

1.06000 

0.666 
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i 
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i 
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TEMPERATURE VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 



DERIVATIVE 

DERIVATIVE 

ENERGY 

OEG. R 

CU FT/LB 

CU FT-PSIA/LB 

PSIA/R 

6TU/LB 

4.0 

0.1093 

109.0 

13.7 

1.416 

5.0 

0.1116 

92.3 

25.0 

1.955 

• 5.570 

0.1142 

70.6 

20.4 

2.275 

• 5.570 

3.162 

10.5 

0.000 

9.943 

6.0 

3.536 

12.2 

0.704 

10.33 

7.0 

4.339 

15.7 

0.636 

11.17 

0.0 

5.046 

10.9 

0.540 

11.97 

9.0 

5.764 

22.0 

0.471 

12.76 

10. 0 

6.471 

25.0 

0.419 

13.53 

11.0 

7.178 

27.9 

0.370 

14.30 

12.0 

7.664 

30.7 

0.344 

15.06 

13. 0 

6.554 

33.6 

0.316 

15.82 

14. v 

9.242 

36.4 

0.292 

16.58 

15.0 

9.927 

39.2 

0.272 

17.33 

16.0 

10.61 

42.0 

0.254 

10.09 

17. d 

11.29 

44.0 

0.239 

18.84 

16.0 

11.97 

47.5 

0.225 

19.59 

19.0 

12.65 

50.3 

0.213 

20.34 

20.0 

13.33 

53.0 

0.202 

21.09 

22.0 

14.66 

50.5 

0.104 

22.59 

24.0 

16.04 

63.9 

0.160 

24.09 

26.0 

17.39 

69.4 

0.155 

25.59 

26.0 

16.73 

74.6 

0.144 

27.08 

30.0 

23.06 

60.2 

0.134 

28.58 

32.0 

21.43 

05.6 

0.126 

30.07 

34.0 

22.76 

91.0 

o.na 

31.57 

36.0 

24.12 

96.4 

0.111 

33.06 

36.0 

25.47 

102.0 

0.106 

34.55 

40.0 

26.61 

107.0 

0.100 

36.05 

45.0 

30.17 

121.0 

0.0091 

39.76 

56.0 

33.53 

134.0 

0.3001 

43.51 

55.0 

36.66 

140.0 

0.0720 

47.23 

60. 0 

40.24 

161.0 

0.0667 

50.96 

70.0 

46.95 

100.0 

0.0572 

56.41 

60.0 

53.66 

215.0 

O.OSBQ 

65.67 

90.0 

60.36 

242.0 

0.3445 

73.32 

100.0 

67.07 

260.0 

0. 0400 

68.77 

120.0 

00.46 

322.0 

0.0333 

95.66 

146.0 

93. OH 

376.0 

0.02B6 

110.6 

160.0 

07.3 

429.0 

0.0250 

125.5 

160.0 

120.7 

403.0 

0.0222 

140.4 

200.0 

134.1 

537.0 

0.0200 

155.2 

250.0 

167.6 

671.0 

0.0160 

192.5 

300.0 

201.1 

009.0 

0.0133 

229.7 

350.0 

234.6 

939.0 

0.0114 

267.Q 

400.0 

260.2 

1070.0 

0.0100 

304.2 

450.0 

301.7 

1210.0 

0.00009 

341.4 

500.0 

335.2 

1340.0 

0.00010 

370.7 

660.0 

402.2 

1610.0 

0.00667 

493.1 

700.0 

469.2 

1000.0 

0.00571 

927.6 

600.0 

536.3 

2190.0 

0*00500 

602.1 

900.0 

603.3 

2410.0 

0.00444 

676.5 

1000.0 

676.3 

2600.0 

0.00400 

751.0 

1200.0 

604.4 

3220.0 

0.00333 

900.0 

1400.0 

930.4 

3790.0 

0.00206 

1049.0 

1600.0 

1072.0 

4290.0 

1.00250 

1190.0 

1000.0 

1207.0 

4030.0 

0.00222 

1347.0 

tooo.o 

1341.0 

9360.0 

0.00209 

1496.0 

2900.0 

1676.0 

6701.0 

0.00160 

1660.0 

3000.0 

2011.0 

0040.0 

• .00133 

2240.0 


ENTHALPY 

ENTROPY 

cv 

CP 

VELOCITY 
OF SOUNO 

BTU/LB 

BTU/L6-R 

BTU 

/ LB -R 

FT/SEC 

1.4*9 

0.4054 

0.6600 

0.7061 

719.1 

2.03C 

0.5264 

0.4407 

0.5238 

713.1 

2.360 

0.5073 

0.4680 

0.605ft 

686.5 

12.30 

2.377 

0.7613 

1.5*9 

311.1 

12.95 

2.409 

0.7695 

1.669 

326.6 

14.36 

2.707 

0.7953 

1.376 

366.0 

15.71 

2.888 

0.7492 

1.330 

396.5 

17.33 

3.043 

0.7464 

1.309 

622.1 

18.32 

3. 179 

0.7451 

1.290 

467.5 

19.61 

3.302 

0.7446 

1.200 

671.2 

20.89 

3.-13 

0.7443 

1.273 

693.6 

22.16 

3*5.5 

0.7442 

1.260 

516.9 

21, 4? 

3. LOU 

0.7442 

1.266 

535.2 

24.69 

3.696 

0.7443 

1.261 

556.7 

25.95 

3.777 

0.7443 

1.259 

573.5 

27.20 

3.653 

0.7444 

1.257 

591.6 

26.46 

3.925 

0.7445 

1.255 

609.1 

29.71 

3.993 

0.7445 

1.256 

626.1 

30.97 

4.057 

0.7446 

1.252 

662.7 

33.47 

4.176 

0.7447 

1.251 

676.5 

35.97 

4.265 

0 >447 

1.269 

706.6 

36.46 

4.385 

0.7448 

1.260 

733.6 

40.96 

4.477 

0.74-8 

1.247 

761.7 

43.45 

4.963 

Q.744C 

1.246 

788.6 

45.95 

4.644 

0.7449 

1.246 

816.5 

46.44 

4.719 

0.7449 

1.245 

639.7 

58.93 

4.791 

0.7449 

1.265 

666.1 

53.42 

4.656 

0.7449 

1.266 

867.8 

55.90 

4.922 

0.7449 

1.266 

910.9 

62.12 

5.066 

0.7449 

1.263 

966.1 

68.34 

5.199 

0.7449 

i.,'63 

1010.0 

74.55 

5.316 

0.7449 

1.2v3 

1160.0 

88.77 

5.426 

0.7449 

1.262 

1116.0 

93.19 

5.617 

0.7440 

1.262 

1215.0 

105.6 

5.783 

0.7660 

1.262 

1200.0 

llft.O 

5.929 

0.7660 

1.262 

1366.0 

130.4 

6.060 

0.7660 

1.262 

1660.0 

155.3 

6.286 

0.7666 

1.261 

1577.0 

160.1 

6.478 

0.7668 

1.261 

1)83.0 

204.9 

6.644 

0.7666 

1.261 

1121*0 

229.0 

6.798 

0.7667 

1.261 

1931.4 

254.6 

6.921 

0.7667 

1.261 

2035.0 

316.6 

7.198 

0.7667 

1.261 

2975.0 

370.7 

7.424 

0.7667 

1.261 

26*3. • 

440.0 

7.615 

0.7667 

1.261 

2692.0 

502.0 

7.761 

0.7667 

1.261 

2070.0 

564.9 

7.927 

0.7667 

1.261 

3052.0 

626.9 

6.850 

0.7667 

1.261 

3210.0 

751.1 

0.204 

0.7667 

1.261 

3525.0 

•79.2 

0.475 

0.7667 

1.261 

3007.0 

999.0 

0.641 

0.7667 

1-261 

6070.0 

1123.8 

6.707 

1.7667 

1.261 

6316.0 

124. 0 

0.918 

0.7667 

1.261 

6550,0 

149* * 0 

9.144 

0.7667 

1.261 

6906.0 

1744. i 

9.336 

0.7667 

1.261 

5303.0 

1992. C 

9.902 

0.7667 

1.261 

5799.0 

2240.0 

9.640 

0.7667 

1.261 

6106.0 

2469.0 

9.770 

0.7667 

1.261 

6636.0 

3109.0 

10.06 

0.7667 

1.261 

7196.0 

3730.0 

10.20 

0.7667 

1.261 

7000.2 
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thermophysical 

4 PSIA ISOBAR 


i 



TEMPERATURE 

OEMSITY 

V COH/DV) 

p 

VIOP/OUI 

V 

-VlOP/OV), 

I 

' « 

OEG. R 

L8/CU FT 

BTU/L9 

PSIA-CU FT/BTU PSIA 

j 

4.0 

9.150 

51.2 

2.10 

1030.0 


5.9 

0.941 

16.0 

6.54 

026.0 


• 5.570 

0.750 

14-7 

6.93 

600.0 

* 

• 5.570 

0.3142 

5.03 

3.50 

3.31 


6.0 

0.2020 

6.47 

3.60 

3.45 


7.0 

0.2321 

7.09 

3.63 

3.65 


0.0 

0.1942 

9.24 

3.64 

3.75 


9.0 

0.1735 

10.6 

3.64 

3.02 

'i 

10.0 

0.1545 

11.9 

3.64 

3.06 

■ v-i 

11.0 

0.1395 

13.2 

3.64 

3.09 


12.0 

0.1272 

14.5 

3.63 

3.91 

■ j 

13.0 

0.1169 

15.0 

3.63 

3.93 


14.0 

0.1002 

17.0 

3.63 

3.94 


15. Q 

0.1007 

10.3 

3.63 

3.95 

■■ : 

16.0 

0.09425 

19.6 

3.63 

3.96 


17.0 

0.00057 

20.0 

3.63 

3.96 


ia.o 

0.00353 

22.1 

3.62 

3.97 


19.0 

0.07905 

23.4 

3.62 

3.97 


20.0 

0.07503 

24.6 

3.62 

3.90 

' ! 

22.0 

0.06010 

27.1 

3.62 

3.90 


24.0 

0.36236 

29.6 

3.62 

3.99 


26.0 

0.95752 

32.2 

3.62 

3.99 


20.0 

0.05330 

34.7 

3.61 

3.99 


3C.Q 

0.04979 

37.2 

3.61 

3.99 


32.0 

0.04606 

39.7 

3.61 

4.00 


34.0 

0.34391 

42.1 

3.61 

4. JO 


36.6 

0.34146 

44.6 

3.61 

4.00 


30.0 

0.03927 

47.1 

3.61 

4,00 


46.0 

0.03730 

49.6 

3.61 

4.00 


45.0 

0.03315 

55.9 

3.61 

4.00 


5C.0 

0.02903 

62.1 

3.61 

4*00 


55.0 

0.02711 

60.3 

3.61 

4.00 


60.0 

0.32409 

74.5 

3.61 

4.00 


76.0 

0.92130 

06.9 

3.60 

4.00 


06.0 

0.31064 

99.4 

3.60 

4.00 


90.0 

0.91657 

112.0 

3.60 

4.0C 


1C0.0 

0.01491 

124.0 

3.60 

4.00 


120.0 

0.01243 

149. G 

3.69 

4.00 


140.0 

0.31005 

174.0 

3.60 

4.00 

. t 

160.0 

3.939320 

199.0 

3.60 

4.00 


ioc .0 

3.090205 

224.0 

3.60 

4.00 


260.0 

0.037457 

240.0 

3.60 

4.00 

' - ; 

250.0 

0.306966 

310.0 

3.60 

4.00 


JCC.O 

0.034972 

372.0 

3.69 

4.00 


359.0 

0.094262 

439.0 

3.60 

4.00 


406.0 

0.333729 

497.0 

3.60 

4.00 


456.0 

0.003315 

959.0 

3.60 

4.00 


5C6.0 

0.332963 

621.0 

3.60 

4.00 


600.0 

0.302406 

745.0 

3.60 

4.00 


700.0 

0.902131 

069.0 

3.60 

4.00 


006.0 

0.391069 

993.0 

3.60 

4*00 


900. A 

0.301690 

1120.0 

3.60 

4.00 

• . -j 

1966 . 0 

0.901492 

1240.0 

3.60 

6.90 

t ‘ 

1206.0 

0.931243 

1490.9 

3.60 

4.09 

’ : 

1490.0 

0.001960 

1740.0 

3.69 

4.00 

, 

1600.9 

0.9309324 

1990.0 

3.60 

4.00 


1000.0 

0.9000200 

2230.0 

3.60 

4.00 

! 

2000.0 

0.9907499 

2400*0 

1*60 

6.00 

, j 

2900.0 

0.0099960 

3100.0 

3*60 

4.30 

•. • ■- \ 

3000.0 

0.0094973 

3720.0 

3*60 

4.00 


• TWO* PHASE BOUNDARY 


PROPERTIES OP HELIUM 4 


(OV/OTI/V 

THERMAL 

VISCOSITY 

thermal 

DIELECTRIC 

PRANOTL 

P 

1/DEC. R 

CONDUCTIVITY 

8TU/FT-HR-R 

LB/PT-SEC 
X 10E+6 

DIFFUSIVITY 
SQ FT/HR 

CONSTANT 

NUMBER 

0*0137 

0.00070 

2.47 

0.00135 

1*02041 

0.720 

0*0312 

0.0100 

2.52 

0.00214 

1.02027 

0.474 

0.V412 

0*0104 

2.45 

0*00196 

1.02013 

0.514 

0.266 

0.00403 

0.556 

0.00020 

1.00117 

0.769 

0.227 

0.00427 

0.599 

0.0103 

1.00106 

0.741 

0.174 

0*00406 

0.692 

0.0152 

1.00007 

0.704 

0.144 

0.00944 

0.700 

0.0206 

1.00074 

0.606 

0.123 

0.00599 

0.062 

0.9264 

1.00065 

0.677 

0*109 

0.00651 

0.941 

0.0326 

1.00050 

0.672 

0.0971 

0.00700 

1.02 

0.0392 

1.40052 

0.669 

o.oaoo 

0*00740 

1.09 

0.0462 

1.00040 

0.660 

0.0005 

0*00793 

1.16 

0.0535 

1.00044 

0.660 

0*0742 

0.00036 

1.23 

0.0611 

1.00041 

0.669 

0.0609 

0.00077 

1.29 

0.0690 

1.00030 

0.670 

0.0643 

0.00916 

1.36 

0.0773 

1.00035 

0.671 

0.0603 

0.00955 

1.42 

0.0050 

1.00Q33 

0.673 

0 • Q 560 

0.00992 

1.40 

0.0946 

1.00031 

0.674 

Q.0537 

0.0103 

1.54 

0.104 

1.00030 

0.676 

0.0509 

0.0106 

1.60 

0.113 

1.00020 

0.677 

0.0461 

0.0113 

1.71 

0.133 

1.00026 

0.601 

0.0421 

0*0119 

1.82 

0.153 

1. 00023 

0.!»04 

0.0300 

0.0126 

1.92 

0.175 

1.00022 

0.607 

0.0360 

0.6131 

2.02 

0.197 

1.00020 

0.609 

0.0335 

0.0137 

2.;i 

0.221 

1.00019 

0.692 

0.0314 

0*0143 

2.21 

0.245 

1.00010 

0.694 

0.0295 

6*0140 

2.30 

0.271 

1.00017 

0.696 

0.0279 

0.0153 

2.39 

0.297 

1.00016 

0.690 

0.0264 

0.0159 

2.47 

0.324 

1.00015 

0.699 

0.0251 

0.0163 

2.56 

0.352 

1.00014 

0*701 

6.0223 

0.0176 

2.76 

0.426 

1.00013 

0.703 

9.0200 

0.0107 

2.95 

0.505 

1.00011 

0.706 

0.0102 

0.0190 

3.14 

0.509 

1.00010 

0.707 

0.0167 

0.0209 

3.31 

0.670 

1.00009 

0.700 

0.0143 

0.0230 

3.65 

0.070 

1.00000 

0.700 

0.0125 

0.6250 

3.96 

1.00 

1.00007 

0.700 

0.0111 

0*0270 

4.26 

1.31 

1.00006 

0.707 

0.0100 

6.0200 

4.55 

1.56 

1.00006 

0.705 

0.00033 

0*0325 

5.10 

2.10 

1.00009 

0.702 

0.00714 

0*0359 

5.61 

2.72 

1.0Q004 

0.690 

Q.0C625 

0*0392 

6.10 

3.39 

1.00004 

0*694 

0.00555 

0*0425 

6.56 

4*13 

1*00003 

0.691 

0.00500 

0*0456 

6.09 

4.93 

1.00003 

0.679 

0.0040C 

0*6531 

7.90 

7.17 

1*00002 

0.671 

O.OC333 

0*0602 

9.00 

9.79 

1.00002 

0.669 

0.00206 

0.0669 

n.o 

12.6 

1.00002 

0.667 

0.00290 

6*0732 

10.9 

15.0 

1.00001 

0*666 

0.00222 

0.6793 

11.0 

14.3 

1.00001 

0.667 

0*00200 

0.0050 

12.7 

23.0 

1*00001 

0.660 

0.00167 

0*6962 

14.4 

31.2 

1.00001 

0.669 

0.00143 

0*107 

16.0 

40.5 

1.00001 

0*660 

0*00125 

0.117 

17.6 

90.0 

1.90001 

0.660 

0.00111 

0*120 

19.1 

62.0 

1.00001 

0.660 

O.OO10C 

0.137 

20.5 

*4.2 

1.00001 

0.667 

0.006033 

0.156 

23.3 

101*0 

1.00000 

0.667 

0.000714 

0.174 

26.0 

132.0 

1.00000 

0.667 

0*900625 

0.191 

20.5 

165.3 

1*00010 

0.666 

0*009556 

0*200 

31.0 

202.0 

1.00000 

0*666 

0.000909 

0.224 

33.4 

242.0 

1.00000 

0.666 

0*000400 

0.263 

19.2 

359.0 

1.00M0 

0*666 

0.000333 

0.299 

44.6 

409.0 

1.00000 

0.666 


IS 


t 



? 

t 

I » 


f/. 

il 


/ 
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6 PS IA ISOBAk 


ThERMOOYNAHIC properties op helium % 


TEMPERATURE VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 



DERIVATIVE 

DERIVATIVE 

ENERGY 

OEG. R 

cu r t.%.3 

CU FT-PSIA/LO 

PSIA/R 

BTU/LB 

6.1 

0.1091 

111.0 

13.7 

1.616 

5.0 

0.1116 

96.3 

25.8 

1.966 

6.1 

0.1161 

69.3 

29.6 

2.536 

* 6.116 

Q.1167 

66.2 

29.9 

2.616 

• 6.116 

2.223 

10.3 

1.26 

10.16 

7.0 

2.727 

16.0 

1.02 

10.96 

1.0 

3.250 

17.6 

0.066 

11.01 

t.o 

3.7*0 

20.9 

0.730 

12.62 

10.0 

6.236 

26.0 

0.666 

13.61 

11.0 

6.711 

27.1 

0.576 

16.19 

12. V 

5.102 

30.0 

0.526 

16.96 

13.0 

5.669 

33.0 

0.661 

15.73 

16.0 

6.113 

35. A 

0.666 

16.50 

15.0 

6.575 

30.7 

0.612 

17.26 

16.0 

7.035 

61.5 

0.365 

10.02 

ir.o 

7.693 

66.3 

0.361 

10.77 

16.0 

7.950 

67.1 

0.3*0 

19.53 

19.0 

0.695 

69.9 

3.322 

20.20 

20.0 

0.060 

52.7 

0.305 

21.06 

22.0 

9.760 

50.2 

0.277 

22.56 

26.0 

10.67 

63.7 

0.253 

26.06 

26.0 

11.50 

69.2 

0.233 

25.56 

26.0 

12.60 

76.7 

0.216 

27.06 

30.0 

13.30 

00.1 

0.202 

20.56 

32.0 

16.20 

05.6 

0.109 

30.06 

36.0 

15.10 

91.0 

0.176 

31.53 

36.0 

16.30 

96.6 

0.166 

33.03 

30.0 

16.90 

102.0 

0.159 

36.52 

60.0 

17.07 

107.0 

C. 151 

36.02 

65.0 

29.12 

121.0 

0.136 

39.75 

50.0 

22.36 

13i.O 

3.120 

63.68 

55.0 

26.63 

166.3 

0.109 

67.21 

60.0 

26.03 

161.0 

0.130 

59.96 

70.8 

31.31 

100.0 

0.3050 

58.60 

00.0 

35.70 

215.0 

Q. 0751 

65.85 

90.0 

60.29 

262.0 

0.3667 

73.31 

100.0 

66.73 

269.0 

0.0600 

80.76 

120.0 

53.67 

322.0 

3. *500 

95.66 

160. B 

62.60 

376.0 

0.0629 

110.6 

160.0 

71.56 

630.0 

9.0375 

125.5 

ItC.Q 

00.60 

603.0 

0.0333 

160.6 

200.0 

09.62 

537.0 

0.0300 

155.2 

250.0 

111.0 

671.1 

3.0260 

192.5 

300.0 

136.1 

• 05.0 

9.0200 

229.7 

350.0 

156.6 

939.0 

0. 0171 

267.0 

600.0 

170.0 

1070.0 

0.0190 

306.2 

691.0 

201.1 

1210.1 

0.3133 

361.6 

500.0 

223.5 

1360.0 

0.0120 

370.7 

600.0 

260.2 

1610.0 

0.0100 

653.1 

700. 0 

312.0 

1660.0 

fi. 00697 

527.6 

000.0 

357.5 

2150.0 

0.00790 

602.1 

*00.0 

602.2 

2610.0 

0.00667 

676.6 

10*1.0 

666.9 

2660.0 

0.06600 

751.0 

1206.0 

736.3 

3220.0 

0.09500 

900.0 

1600.0 

025.6 

3751.0 

0.00629 

1069.0 

1600.0 

715.0 

629^.0 

0.00379 

1190.0 

1000.0 

006.6 

6630.0 

0.30333 

1367.0 

2000.0 

093.7 

5360.0 

0.00300 

1656.0 

2500.0 

1117.0 

6700.0 

0*30260 

1660. 0 

3000.0 

1361.0 

6060.0 

0.60200 

2260.0 


ENTHALPY 

ENTROPY 

cv 

CP 

VELOCITY 
OF SOUNO 

STU/LS 

OTU/LB-R 

STU 

/ LB -R 

FT/SEC 

1.936 

0.6065 

0.6026 

0.6976 

725.0 

2.070 

0.5266 

0.6399 

0.5213 

719.2 

2.667 

0.6330 

0.6099 

0.6790 

557.3 

2.766 

0.6661 

0,6955 

0.7032 

559.5 

12.61 

2.263 

0.7063 

1.666 

310.5 

13.99 

2.676 

0.7637 

1.670 

356.3 

15.62 

2.665 

0.7529 

1.309 

307.0 

16.70 

2.026 

0.7600 

1.365 

617.1 

10.12 

2.966 

0.7657 

1.319 

663.5 

19.63 

3.091 

0.7667 

1.302 

655.2 

20.72 

3.206 

0.7662 

1.291 

691.2 

22.01 

3.307 

0.7661 

1.203 

512.9 

21.29 

3.601 

0.7661 

1.276 

533.6 

26.56 

3.609 

0.7661 

1.272 

553.6 

25.83 

3.571 

0.7662 

1.266 

572.6 

27.10 

3.660 

0.7663 

1.265 

590.8 

20.36 

3*720 

0.7666 

1.262 

508.5 

29.62 

3.788 

0.7666 

1.260 

625.7 

30.80 

3.853 

0.7665 

1.250 

661 .3 

33.39 

3.973 

0.7666 

1.255 

576.3 

35.90 

6.082 

0.7667 

1.253 

706.8 

30.61 

6.182 

0.7666 

1.251 

733.9 

60.91 

6.275 

0.7669 

1.250 

761.9 

63.61 

6.361 

0.7669 

1.269 

756.9 

65.90 

6.661 

0.7669 

1.260 

•16.9 

60.60 

6.517 

0.7669 

1.267 

860.1 

50.09 

6.588 

0.7650 

1.267 

866.5 

53.30 

6.656 

0.7650 

1.266 

885.2 

55.00 

6.720 

0.7651 

1.266 

911.3 

62.10 

6.866 

0*7650 

1.265 

956.7 

60. SI 

6.997 

0.7650 

1.266 

1019.0 

76.56 

5.116 

0.7669 

1.263 

1069.0 

00.76 

5.226 

0.7669 

1.263 

1116.0 

93.19 

5.616 

0.7669 

1.263 

1205.0 

105.6 

5.582 

0.7669 

1.262 

1205.0 

110.9 

5.728 

0.7669 

1.262 

1366.0 

130.6 

5.859 

0.7660 

1.262 

1660.0 

155,1 

6.085 

0.7660 

1.262 

1577.0 

100.1 

6.276 

0.7668 

1.261 

1706.0 

206.9 

6.662 

0.7660 

1.261 

1021.0 

229.0 

6.566 

0.7660 

1.261 

1931.0 

256.6 

6.715 

0.7660 

1.261 

2036.0 

316.7 

6.996 

0.7660 

1.261 

2276.0 

378.7 

7.223 

0.76*7 

1.261 

2693.0 

660.8 

7.616 

0.7667 

1.261 

2692.0 

502.8 

7.560 

0.7667 

1.261 

2070.0 

566.9 

7.726 

0.7667 

1.261 

3053.0 

627.0 

7.057 

0.7667 

1.261 

3210.0 

751.1 

0.003 

0.7667 

1.261 

3925.0 

075.2 

0.276 

0.7667 

1.261 

3017.0 

999.0 

0.660 

0.7667 

1.261 

6070.0 

1123.0 

0-566 

0.7667 

1.261 

6317.0 

1260.0 

0.717 

0.7667 

1.261 

6950.0 

1696.0 

0.963 

0.7667 

1.261 

6956.0 

1766.0 

9.136 

0.7667 

1.261 

9366.0 

1992.0 

9.300 

0.7667 

1.261 

9755.0 

2260.0 

9.666 

0.7667 

1.261 

6106.0 

2609.0 

9.577 

0.7667 

1.261 

6636.0 

3109.0 

9.656 

0.7667 

1.261 

719 *.0 

3730.0 

10.00 

0.7667 

1.261 

7000. • 
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THERNOPMVSICAL PROPERTIES OP HELIUM 4 


t P$IA ISOBAR 


TEMPERA TUR£ 

OEMS I TV 

VIOH/OV) 

p 

V<DP/OU> y - 

V(OP/OV> T 

(DV/DT^/V 

THERMAL 

VISCOSITY 

THERMAL 

DIELECTRIC 

PRANDTL 

DEO. * 

LB/CU FT 

9TU/LB 

PSIA-CU FT/8TU 

PSXA 

1/OEG. R 

CONDUCTIVITY 

0TU/FT~H*-R 

LB/FT-SEC 

OXFFUSIVITV 
SQ FT/MR 

CONSTANT 

NUMBER 








X 10E+6 



6.0 

9.1 

6.8 

* 6.116 
• 6.116 

7.0 
B.O 

9.0 
10.0 
11.0 

9.160 

0.966 

6.617 

6.566 

0.6699 

0.3666 

0.3JT7 

0.2666 

0.2362 

0.2123 

91.9 
17.1 
13.7 

13.6 
6.06 
7.65 
6.90 

10.3 

11.6 

12.9 

2.19 

6.56 

7.02 

7.03 
3.60 
3.66 

3.65 

3.66 
3.66 
3.65 

1020.0 

065.0 

597.0 

567.0 
6.65 
5.16 
5.61 
5.57 
5.67 
5.76 

0.0135 

0.0305 

0.0697 

0.0526 

0.276 

0.196 

0.156 

0.131 

0.118 

0.101 

0.00072 

0.0101 

0.0107 

0.0100 

0.00652 

0.00697 

0.00551 

0.00609 

0.00656 

6.00705 

2.69 

2.56 

2.61 

2.30 

0.626 

0.706 

0.792 

0.076 

0.952 

1.03 

0.00136 

0.00215 

0.00163 

0.06179 

6.00606 

0.00917 

0.0129 

0.0169 

0.0211 

0.0255 

1.02062 
1.0202O 
1. 62661 
1.01997 
1.00167 
1.00136 
1.00115 
1.00100 
1.00000 
1.00079 

9.710 

0.676 

0.550 

0.561 

0.627 

0.756 

0.719 

0.700 

0.6O9 

0.603 

12.0 

13.0 

16.0 

19.0 

16.0 

17.0 

16.0 

19.0 

20.0 
22.0 

0.1930 
U * 1770 
0.1636 
0.1521 
0.1622 
0.1335 
0.1256 
0.1190 
0.1129 
0.1026 

16.3 

15.6 

16.9 
16.2 

19.6 

20.7 
22.0 

23.3 

26.9 
27.1 

3.65 

3.65 

3.65 

3.66 
3.66 
3.66 
3.66 
3.63 
3.63 
3.63 

5.00 

5.03 

5.06 

5.00 

5.90 

5.92 

5.93 
5.96 

5.95 

5.96 

0.0905 

0.0026 

0.0757 

0.0701 

0.0652 

0.0611 

0.0576 

0.0562 

0.0513 

0.0666 

3.QQ752 

0.00796 

0.00639 

0*00680 

6.00920 

0.00950 

0.0100 

0.0103 

0.0107 

0.0113 

1.10 

1.17 

1.24 

1.30 

1.37 

1.63 

1.69 

1.55 

1.60 

1.71 

6.0302 

0.0351 

0.0602 

0.0655 

0.O510 

0.0566 

0.8627 

0.0606 

0.0751 

0.0602 

1.00072 

1.00066 

1.00061 

1.00057 

1.00053 

1.00050 

1.00067 

1.00065 

1.00062 

&.90039 

0.600 

0.67O 

9.677 

1.677 

9.677 
0.670 
0.679 
9.660 
0.661 
0.666 

26.0 

26.0 

20.0 

30.0 

32.0 

36.0 

36.0 

30.0 

61.0 

0.09369 

8.06636 

0.06016 

0.07676 

0.J7J03 

0.06900 

0.06220 

0.35891 

0.05995 

29.6 

32.1 

36.6 

37.1 

39.6 

62.1 

66.6 
67.1 
69.6 

3.63 

3.62 

3.62 

3.62 

3.62 

3.62 

3.62 

3.61 

3.61 

5.97 

5.96 

9.96 
5.99 
5.99 
5.99 
6.00 
6.00 
6.00 

0.0626 

0.0390 

0.0361 

0.0337 

0.0315 

0.0296 

0.0279 

0.0266 

0.0251 

0.0120 

0.0126 

0.0132 

0.0137 

0.0163 

0.0160 

0.0156 

0.0159 

0.0166 

1.02 

1.92 

2.02 

2.12 

2.21 

2.30 

2.39 

2.46 

£.56 

0.102 

0.116 

0.131 

0.167 

0.166 

0.161 

0.190 

0.216 

0.235 

1.60035 

1.00033 

1.00030 

1.00020 

1.00026 

1.00029 

1.00023 

1.00022 

1.00021 

9.666 

0.669 

0.691 

9.693 

9.695 

0.697 

0.699 

0.700 

0.701 

69.0 

90.0 
99. 0 

60.0 

70.0 

06.0 
90.0 

100.0 

120.0 

166.0 

0.06971 

0.06673 

0.06066 

0.03727 

0.03196 

0.02799 

0.02606 

0.02236 

0.01063 

0.01997 

59.9 
62.1 
66.3 

76.9 
•7.0 
99.6 

112.0 

126.0 

169.0 

176.0 

3.61 

3.61 

3.61 

3.61 

3.61 

1.61 

3.61 
3.60 
3.60 
3.60 

6.00 

6.30 

6,00 

6.01 

6.01 

6.01 

6.01 

6.01 

6.00 

6.00 

0.0223 
0.0200 
0.0102 
0.3167 
0.0163 
9.0125 
0.6 til 
0.0100 
0.00033 
0.00716 

0.0176 

0.0187 

0.0199 

0.0210 

6.0230 

0.9250 

0.0276 

0.6289 

6.0325 

0.0359 

2.76 

2.95 

3.14 

3.32 

3.65 

3.97 

4.27 

6.55 

9.10 

5.61 

0.266 
0.337 
0.393 
0.652 
0.501 
6.722 
0. 6 76 
1.66 
1 .49 
1.61 

1.90819 

1.80917 

1.80819 

1.08816 

1.80812 

1.00011 

1.00009 

1.60010 

1.00067 

1.00006 

0.786 

0.706 

0.707 

0.706 

0.709 

0.706 

0.707 

0.765 

0.702 

8.696 

160.0 

100.0 

200.0 

290.0 

306.0 

390.0 

606.0 

690.0 

900.0 

601.0 

0.01396 

0.0126] 

0.01116 

0.006966 

0.087657 

8.006392 

0.009593 

0.006972 

0.006679 

0.003729 

199.0 

226.0 
260.0 

310.0 

373.0 

635.0 

697.0 

559.0 

621.0 
765.0 

3.60 

3.60 

3.60 

1.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 

6.00 

6.00 

6.00 

6.00 

0.00 

6.00 

6.00 

6.00 

6.00 

6.00 

0.00625 

0.00599 

0.00500 

0.00600 

0.00333 

0.00206 

0.00290 

0.00222 

0.00200 

0.00167 

0.0393 

0.062$ 

0.0696 

0.0531 

0.0602 

0.0669 

0.0732 

0.8793 

0.0050 

0.0962 

6.10 

6.57 

6.69 

7.90 

9.00 

19.9 

19.9 

11.0 

12.7 

16.6 

2,26 

2.75 
3.29 

6.76 
6.50 
0.63 

19. f 
12.6 
19.3 
£0.6 

1.80085 

1.0880$ 

1.96806 

1.08613 

1.0680; 

1.80112 

1.10882 

1.88002 

1.90992 

1.09801 

9.696 

0.691 

9*675 

0.671 

9.669 

8.667 

0.666 

0*667 

0.666 

0.669 

760.0 

066.0 
960.0 

1000. 0 
1260.0 
1606.0 
1600.1 
1000.0 
2660.0 
2906.0 

G .003196 
0.382797 
0.002666 
0.002236 
0.001669 
0.001996 
0.001399 
0.001263 
6.601119 
9. 6006991 

069.0 

99-1.6 

1120.0 

1260.0 

1691.0 

1760.0 

1990. 0 

2230.0 

2690.1 
3100.0 

3.60 

3.60 

3*60 

3.60 

3.60 

3.60 

3.60 

3.60 

3.60 

3.60 

6.00 

6.00 

6.00 

6.00 

6.00 

6.00 

6.00 

6.00 

6.00 

6.00 

0.00163 

0.00125 

0.00111 

0.06100 

0.011033 

9.006716 

0.000625 

0.000596 

••99950I 

0.000600 

0.107 

0.117 

0.120 

0.197 

0.196 

0.176 

9.191 

1.210 

9.226 

0.263 

16.0 

17.6 

19.1 
29.9 
23.3 

26.1 
29.9 
31.0 

33.6 
39.2 

27.1 

33. 1 
61.3 

69.9 

67.9 
67.6 

110.0 

139.0 

161.0 
239.0 

1.80081 

1.08801 

1.00001 

1.80081 

i. 00881 

1.C60I1 

1.08661 

1.00816 

a. 11088 

1.06000 

9.660 

0.660 

9.660 

0.667 

0.667 

9.667 

9.666 

9.666 

0.666 

..666 

3100.0 

0.0067659 

3720.0 

3.60 

6.00 

0.000333 

0.299 

64.6 

323.0 

1.10808 

9.626 
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temperature volume 

ISOTHERM 

ISOCHORE 

INTERNAL 



DERIVATIVE 

DERIVATIVE 

ENERGY 

DEO. R 

CU FT/LO 

CU et-psia/lb 

PSIA/R 

BTU/L8 

<*•0 

3.1309 

113.0 

13.7 

1.611 

5.0 

3.1113 

96.1 

25.8 

1.938 

6.0 

3.1157 

71.3 

29.0 

2.523 

• 6.566 

3.1193 

56.3 

30.4 

2.920 

* fa. 546 

1.711 

9.96 

1.67 

10.27 

7.0 

1.924 

12.1 

1.47 

10.72 

6.0 

2.346 

16.2 

1.16 

11.63 

9.0 

2.736 

19.7 

1.01 

12.48 

1C.0 

3.114 

23.1 

0.661 

13.29 

11.6 

3.460 

26.2 

0.766 

16.06 

12.0 

3.660 

29.3 

j • 711 

14.67 

13. Q 

4.196 

32.3 

0.650 

15.66 

14.0 

4.549 

35.3 

0.599 

16.61 

15.0 

4.899 

36.2 

0.555 

17.18 

16.0 

5.247 

61.1 

3.516 

17.94 

17.0 

5.594 

43.9 

0.466 

16.71 

18. 0 

5.939 

66.6 

0.657 

19.47 

19.0 

6.253 

49.6 

0.432 

20.22 

2C.0 

6.626 

52.4 

0.409 

20.96 

22.0 

7.310 

56.0 

3.371 

22.49 

26.0 

7.992 

63.5 

0 • 3 T 9 

24.00 

26.0 

8.672 

69.0 

0.312 

25.50 

26.0 

9.351 

74.5 

0.269 

27. BC 

31.0 

1 J .0 3 

60. Q 

C.269 

26.50 

32.0 

1J.73 

95.5 

0.252 

30.00 

36.0 

11.36 

90.9 

0.237 

31.50 

36.0 

12.06 

96.4 

0.224 

33.00 

36.0 

12. 3 

102.0 

0.21? 

34.49 

41.0 

13.40 

1 C 7 . t- 

0.2J1 

35.99 

45.0 

15.09 

121.0 

0.179 

39.73 

50 .0 

15.77 

134.0 

0.161 

63.46 

55.0 

15.45 

146.0 

3.146 

67.20 

60.0 

20.13 

161.0 

4< 136 

50.93 

70.0 

23.69 

166.0 

0.114 

56.39 

81. 0 

26.65 

215.0 

O.li.0 

65.64 

9*3.0 

30.20 

242.0 

0.0890 

73.30 

100.0 

33.55 

269.0 

o.asci 

60.75 

12C.0 

40.26 

32 2.3 

3.0667 

95.65 

140. 0 

46.97 

376,0 

4.0572 

113.6 

160. C 

53.67 

430.0 

0.0500 

115.5 

18C.0 

60.37 

463.0 

0.0646 

149.3 

20C.0 

67.06 

537.0 

0.0400 

155.2 

250.0 

83.63 

671.0 

0.0320 

192.5 

300.0 

100.6 

80*. 0 

0.0267 

229.7 

350.0 

1&7.3 

935.0 

0.0229 

267.0 

400. 0 

134.1 

1071.0 

0.0200 

384.2 

650.0 

150.9 

12H.Q 

0.0178 

361.6 

5C0.0 

167.6 

1361.0 

0.0168 

378.7 

600.0 

201.1 

1619.0 

0.0133 

453.1 

700.0 

236.6 

1160.0 

0.0114 

527.6 

60 0.0 

268.2 

21!'0 » 0 

0. vilCC 

602.1 

900. 0 

301.7 

2410.0 

0.00869 

676.6 

1000.0 

339.2 

2660.0 

0. 00800 

751.0 

1200.0 

602.2 

3,20.0 

C.0C667 

966.0 

1400.0 

469.2 

3750.0 

0.69571 

1049.0 

1600.8 

536.3 

4290.0 

0.00500 

1198.0 

1600* 0 

€03.3 

6030.0 

0.00464 

1347.9 

2000.0 

€70.3 

5360.0 

0.00408 

1498.0 

2500.0 

237.9 

6700.0 

0.0632C 

1866.0 

3000.3 

1005.0 

8040.0 

0.00267 

2240. C 


ENTHALPY 

ENTROPY 

cv 

CP 

VELOCITY 
OF SOUND 

BTU/LB 

BTU/LB-R 

BTU / 

LB -R 

FT/SEC 

1.573 

6.4037 

0.6766 

0.6912 

733.6 

2.103 

0.5229 

0.4392 

0.5166 

725.2 

2.696 

0.6305 

0.4894 

0.6745 

674.7 

3.097 

C.6946 

0.5153 

0.7993 

635.6 

12.80 

2.179 

0.7903 

1.790 

323.0 

13.57 

2.293 

0.T749 

1.629 

343.4 

15.11 

2.498 

0.2576 

1.465 

360.5 

16.53 

2.666 

0.7501 

1.392 

411.6 

17.90 

2.610 

0.7466 

1.351 

439.7 

19.24 

2.938 

0.7450 

1.326 

465.1 

20.56 

3.052 

0.7443 

1.310 

466.6 

21.86 

3.157 

0.7440 

1.296 

511.0 

23.15 

3.253 

0.7439 

1.289 

532.1 

24.44 

3.341 

0.7439 

1.262 

552.2 

25.72 

3.424 

0.7440 

1.277 

571.4 

26.99 

3.501 

0.7441 

1.273 

590.0 

26.26 

3.574 

0.7443 

1.269 

607.9 

29.53 

3.642 

0.7444 

1.266 

625.2 

30.79 

3.707 

0.7445 

1.264 

642.0 

33.32 

3.627 

0.7446 

1.260 

€74.2 

35.63 

3,937 

0.7446 

1.257 

704.6 

36.35 

4.037 

0.7449 

1.255 

734.1 

40.55 

4.130 

0.7449 

1.253 

762.1 

43. 36 

4.217 

0.7450 

1.252 

769.1 

65.86 

4.296 

0.7450 

1.250 

615.2 

46. 36 

4.373 

3.7450 

1.249 

640.4 

50.66 

4.445 

0.7450 

1.246 

864.9 

53.35 

4.512 

0.7451 

1.246 

666.7 

55.65 

4.576 

0.7451 

1.247 

911. S 

62.06 

4.723 

0.7451 

1.246 

967.2 

66.31 

4.854 

0.7450 

1.245 

1019.0 

74.53 

4.973 

0.7450 

1.244 

1069.0 

60.75 

5.061 

0.7450 

1.244 

1117.0 

93.16 

5.273 

0.7450 

1.243 

1206.0 

135.6 

5.439 

0.7449 

1.243 

1269.0 

116. 0 

5.585 

0.7449 

1.242 

.*.367.0 

130.5 

5.716 

0.7449 

1.242 

1441.0 

155.3 

5.942 

0.7449 

1.242 

1576.8 

160. 1 

6.134 

0.7446 

1.242 

1704.0 

205.3 

6.299 

0.7446 

1.241 

1822.0 

229.6 

6.446 

0.7446 

1.241 

1932.0 

254.6 

6.576 

0.7446 

1.241 

2036.0 

316.7 

6.653 

0.7446 

1.261 

2276.0 

376.7 

7,060 

••7446 

1.241 

2493.0 

440.6 

7.271 

0.7447 

1.241 

2693.C 

502.9 

7.437 

0.7447 

1.241 

2878.0 

564.9 

7.583 

0.7447 

1.241 

3053.0 

627.0 

7.714 

0.7447 

1.241 

3218.0 

751.1 

7.946 

0.7447 

1.241 

3525.0 

175.2 

8.131 

0.7447 

1.241 

3807.0 

999. 0 

8.297 

0.7447 

1.241 

4070.0 

1123.0 

8.443 

0.7447 

1.241 

4317.8 

1246.3 

8.574 

0.7447 

1.241 

4550.0 

1496.0 

8.800 

0.7447 

1.241 

4984.0 

1744. 0 

8.992 

0.7447 

1.241 

5384.0 

1992* 0 

9.157 

0.7447 

1.241 

5755.0 

2240.0 

9.304 

0.7447 

1.241 

6104.0 

2469.0 

9.434 

0.7447 

1.241 

6434.0 

3109.0 

9.711 

0.7447 

1.241 

7194.0 

3730.0 

9.938 

0.7*47 

1.241 

7880.0 


38 


* tho-pmase boundary 


tmerhophvsical properties of helium A 



6 PSIA 

ISOBAR 

temperature 

density 

V ( OH / OY ) 

OEG . ft 

L 8 /CU FT 

9 TU / L 3 

6.0 

9.167 

52-3 

5.0 

6.966 

17.6 

6.0 

6.666 

16.0 

• 6.546 

6.366 

12.6 

* 6.566 

6*5665 

6.21 

7 .u 

0.5199 

6.96 

6.0 

6.6262 

6.52 

9.0 

0.3653 

10.0 

10.0 

0.3212 

11.6 

11.0 

0.2673 

12.7 

12.0 

U .26 J 6 

16.1 

13.0 

0 ■ 2383 

15.6 

16. 0 

0.2196 

16.7 

15.0 

0.2061 

18. Q 

16.0 

0.1906 

19.3 

17.0 

w . 1798 

20.6 

18.0 

M . 1666 

21.9 

19. w 

0.1592 

23.2 

20.0 

0. 15 19 

26.6 

22.0 

0.1366 

27.0 

26.0 

0.1251 

29.5 

26.0 

0.1153 

32.0 

26.0 

0.1369 

36.6 

30.0 

0.3997 

37.1 

32.0 

0.09361 

39.6 

36.0 

0.06767 

62.1 

36.0 

0.06295 

66.6 

36.0 

0.07655 

67.1 

60. 0 

0.07660 

69.6 

65.0 

ti . 06026 

55.8 

50.0 

0.05963 

62.1 

55.0 

0.05620 

68.3 

60. 0 

0.06967 

76.5 

70.0 

0.36257 

67.0 

86.0 

0.03725 

99.6 

90 . G 

0.03311 

112.0 

100.0 

0.32900 

126.0 

120.6 

0.02666 

169.6 

160.0 

0.02129 

176.0 

160.0 

0.01063 

199.0 

100.0 

0 .31650 

226.0 

200.0 

0.01691 

260.0 

256.0 

0.01193 

310.0 

300.6 

0.009961 

373.0 

390.0 

0.006522 

635.6 

600.0 

0.007657 

697.0 

650.0 

0.006629 

559,0 

500.0 

0.035966 

021. C 

600.0 

0.906972 

765.0 

760.0 

0.006262 

069.0 

000.0 

u . 003729 

993.0 

000.0 

0.003315 

1120.0 

1600.0 

0.002903 

1260.0 

1200.0 

0.302606 

1690.0 

1666.0 

0.002131 

1760.0 

1686.0 

3.001 M 5 

1990.0 

1060.0 

0.331690 

2230.0 

200 C .6 

0.301692 

2600.0 

2560.0 

0. >11193 

3100.0 

3006.0 

0.0309960 

3720.0 


vior/ov» t 
1 PSIA 

cov/OTyv 
1/ OEG . R 

thermal 

conductivity 

btu/ft-hr-r 

VISCOSITY 

L8/FT-SEC 
X 10 E *6 

thermal 

oiffusivity 

SQ FT /MR 

DIELECTRIC 

CONSTANT 

PRANDTL 

NUMBER 

1060.0 

0.0132 

3* C 0676 

2.51 

0.00133 

1.02063 

0.716 

066. 0 

0.0299 

0.0101 

2.56 

0.00216 

1.02330 

0.676 

616.0 

0.0663 

a . aio 7 

2.63 

0.00166 

1.02006 

0.569 

672.0 

0.0665 

0.0110 

2.32 

0. 00166 

1.01901 

0.607 

5.61 

0.286 

6.00696 

0.651 

0.00672 

1. JQ 215 

0.969 

6.30 

0.233 

0.00511 

0.721 

0.00606 

1.00192 

0.627 

6.89 

0.172 

0.00560 

0.606 

* « 00097 

1.00156 

0.759 

7.21 

3.160 

0.00612 

0.667 

0.0129 

1.0013* 

0.726 

7.61 

0.119 

0.00662 

0.966 

0.0152 

1.30120 

0.709 

7.56 

0.106 

0.00710 

1.04 

0.0166 

1.00107 

0.698 

7.63 

0.0932 

0.00756 

1.11 

0.0222 

1.00097 

0.692 

7.70 

0.0866 

0.00601 

1.16 

0.0259 

1.00069 

0.668 

7.75 

0.0772 

0.90663 

1.25 

0.0296 

1.03002 

0.665 

7.79 

0.0712 

0.30666 

1.31 

0.0336 

1.00076 

0.666 

7.83 

0.0662 

0.00923 

1.37 

0.0379 

1.03071 

0.686 

7« S 5 

0.0616 

0.00962 

1.63 

0.0623 

1.000*7 

0.666 

7.86 

0.0560 

0.0100 

1.69 

0.0667 

1.30063 

0.686 

7.69 

0.0567 

0.0103 

1.55 

0.0513 

1.030*0 

0.686 

7.91 

0.0517 

0.3107 

1.61 

0.0560 

1.00057 

0.685 

7.93 

0.0667 

0.0116 

1.72 

0.0659 

1.00051 

0.667 

7.95 

0.0626 

0.0120 

1.63 

0.0763 

1.00067 

0.:69 

7 . 96 

0.0392 

0.3126 

1.93 

0. C 871 

1.0 Q 063 

0.691 

7.97 

0.0363 

0.0132 

2.03 

0.0965 

1.00060 

0.693 

7.90 

0.0338 

0.0136 

2.12 

Q.ltO 

1.00036 

0.695 

7.99 

0.0316 

0.9163 

2.22 

0.123 

1.00335 

0.697 

7.99 

0.0297 

0.0169 

2.31 

0.135 

1.09033 

0.698 

7.99 

0.0260 

0.0156 

2.39 

0.169 

1.00031 

0.700 

6.30 

0.9265 

0.0159 

2.68 

0.162 

1 00030 

0.701 

8.0 0 

0.0251 

0.0166 

2.56 

0.176 

1.00029 

0.702 

6.00 

0.0223 

0.0176 

2.77 

0.213 

1.00025 

0.705 

8.01 

0.0201 

0.0160 

2.96 

G .253 

1.00022 

0.70* 

8.01 

0.0162 

0.0199 

3.16 

0.295 

1.00020 

0.706 

0.01 

0.0167 

0.0210 

3.32 

0.339 

1.00019 

0.70* 

0.01 

3.0163 

0.0231 

3.65 

0.636 

1.0001* 

0.709 

6.01 

0.0125 

0.0251 

3.97 

0.561 

1.00016 

0.706 

0.01 

0.0111 

0. 2?70 

6.27 

0.656 

1.00012 

0.707 

0.01 

0.0130 

0.0209 

6.56 

0.760 

1.00011 

0.705 

0.01 

0.00033 

0.0325 

J 

1.05 

1.00309 

0.702 

0.01 

0.00716 

0.0359 

5.61 

1.36 

1.10300 

P .690 

o.ai 

0 . C 0625 

0.0393 

6.19 

1.70 

1.00007 

0.696 

0,31 

0.0 C 595 

0.0625 

6.57 

2.07 

toooo* 

0.691 

0.01 

0.30506 

0.065* 

*•69 

2.67 

l.oo ;?* 

1.675 

0-00 

0.00600 

0.0531 

7.9* 

3.59 

1.100*5 

0.«71 

0.0 0 

0.00333 

0.0692 

9.01 

6.06 

1.00006 

i .6*9 

0.00 

0.00206 

0.06*9 

10.0 

*.32 

1.00003 

0.66/ 

S .30 

0.30250 

0.0732 

11.9 

7.91 

1.00003 

*.*«* 

0.00 

0.00222 

0.0793 

11.0 

9.66 

1.00083 

0.6*7 

§. JO 

0.00200 

0.0050 

12.7 

11.9 

1.00302 

0.6*6 

0.00 

0.001*7 

0.09*2 

16.6 

15.* 

1.30002 

0.6*9 

0.00 

0.00163 

*.107 

16.0 

20.2 

1.0*392 

0.*** 

0.00 

0.00125 

0.117 

17.* 

25.6 

1.00001 

0.6*0 

0.00 

0.00111 

0.12* 

19.1 

31.0 

1.00001 

}.«*• 

0*00 

0.00100 

0.137 

20.5 

37.1 

1.00001 

• •**7 

0.30 

0.000033 

1.19* 

23.3 

50. t 

1.00001 

0.6*7 

0.00 

0.00 J 716 

0.176 

26.0 

*5.6 

1.00001 

9.6*7 

0.00 

0.030*28 

0.191 

20*5 

02.7 

1-00001 

0.*** 

0.00 

*•00395* 

0.200 

31.0 

101.0 

1.90 J 01 

0.*** 

0.00 

0.030500 

0.226 

33.6 

121.6 

1.30391 

t.t** 

0.08 

0.000600 

0.263 

39.2 

177.0 

1.90900 

0.*** 

0.00 

*.000333 

0.299 

66.6 

262.* 

1.00000 

0.6*6 


• TWO- PHASE MUM 0 ART 


0 


6 ' •* 




la psia tso®** 


'i 


1 

i 

i 


TENPERATURE online 

DC6. R CU FT/L ® 


ISOtMtRH 

0£RIVATI« 

CU FT-PSlA/LO 


6.0 

5. a 

i.i 

6.91® 

t.na 

7.8 

• .a 

9.0 
10. 0 
It *o 


0*1009 
O.lUO 
0.11*3 
3 « *210 
1.30* 
1.470 
1.790 
2.129 
2.44* 
2.741 


U-0 

13.0 

14.0 

15.0 

10.0 
17. a 
10.0 

19.0 

26.0 
22.0 


3.03* 

3.324 

3.010 

3.093 

4.124 

♦ .454 

4.732 

5.339 

5.20* 

3.03* 


24.0 

26.0 

20.0 

30.0 

32.0 

34.1 
30.0 
30.0 
46*0 


6.303 

6.929 

7.474 

0.012 

6.500 

9.132 

9.043 

13.1* 

10.72 


45.0 
* 0.0 
*• 0 

60.0 

70.0 

oo.o 

90.0 

100.0 

120.0 

140.0 


12.07 

13.42 

14.77 

lo.n 

10.00 

21.40 

24.17 

26.0* 

32.22 

37.** 


100.0 

100.0 

200.0 

250.9 

360.1 

950.0 

400.0 
6*0 .0 

910.0 

030.0 


42.94 

40.31 

53.07 
*7.00 
00.40 

93.09 
1*7.3 

120.7 
134.1 

109.9 


700.0 
OOO.O 

901.0 

10 * 0.0 


1200.0 

1400.0 


1006.0 

1000.0 


* 000.0 

*900.0 


107.7 

214.9 

241.3 

200.2 

321.0 

379.4 

429.0 

402.0 
930.9 
070.3 


115.0 

90.0 


73.3 

40-0 


9.44 

9.94 


14.0 

10.5 


20.0 
.7 
.7 


31. 

34. 


.7 

, j.6 

43.5 


37. 

40. 


46. 

49.3 


52 

57 


o: 


74.4 

79.9 


*5.4 

90.9 


102 

107 


121.0 

134.0 


140.0 
10? .0 


100.0 


215.0 

242.0 


TMCKHCWtMIC WOrMIXtS 


of MELlUH 4 


ISOCMORC 

derivative 

PSXA/R 


209.0 

323.0 


370.0 


430.0 

404.0 


537.0 

071.1 


0*5.0 

939.0 


1070.0 

1210.0 


1340, 

1010 


1000.0 

2190.0 


2410.0 

2000.0 


3 ** 0. 0 

3790*0 


4*90. 

4030 

9300 

0700 


INTER***- 

ENERGY 

btu/lb 


ENTHALPY 

BTU/LB 


13-7 

29.9 

29.9 

30.0 

2.06 


3000.0 


# T »0~ PHASE •QWIOOW 


2.02 

1.50 


1.31 

1.13 


1.00 


1.400 

I. 930 
2.509 
3.203 

10.34 

10.44 

II. 44 
12.32 
13.16 
13.97 


0.904 

0.624 


0.757 
0. 701 


0.653 
d. 612 


8.575 

0.543 


0.514 

0.465 


14.77 

15.55 

10.33 

17.10 
17.67 
16.64 
19.40 

23.10 
20.92 

22.44 


0.425 

0.391 


0.362 

0.336 


C.316 

0.297 


0.260 

0 


269 

2*2 


23.95 
2*. *6 

26.96 

26.47 

29.97 

31.47 
32*97 

34.47 
.96 


3*. 


3.223 

0.201 


0.162 

3.167 


0.143 

0.125 


0 . 11 ? 

0.1*6 


0.0634 

0.071* 


19.70 

43.44 

47.10 

50.91 

50.37 

05**3 

73.29 

*0.74 

95.05 

110 .* 


3.062* 

0.0550 


3.0*00 

0.0600 


0.0333 

0.0200 


0.02*0 

0.0222 


0.0200 

0.0107 


129.4 

140.3 

1*5.2 

192.* 

229.7 

207.0 

304.2 

341.4 

370*7 

4*3.1 


0.0143 

0.0129 


0.0111 

0.6100 


•’.00031 

0.00714 


••000*0 
3. 03**0 


3.00900 
0. 10400 


0040.0 


0.00333 2240. 


1.010 

2.13* 


2.723 

3.429 


12.91 

13.64 


14.77 

16.20 


17.60 

19.0* 


20*39 

21.71 


23.02 

24.31 


25 


20.10 

29.44 


30.71 

33.24 


35.77 

30.29 


60.60 

43-31 


69.62 

68.3? 


53.62 

53.32 


55*62 


62*80 

66.29 


74.52 

60.74 


93.10 

109.0 

110.0 
130*5 
155.3 
160.1 


209.3 

229*0 

294.0 
310.7 

370.0 
440.9 

502*9 

9*4.9 

0*7.0 

791.1 


927.0 

612.1 

070.0 

791.0 

900.0 

1049.0 

1190.0 

1347.0 

1490.0 

1000.0 


079.2 


ENTROPY 

BTU/L0-R 


999*0 


1123.0 
1*40.0 

1490.0 

1744.9 

1992.9 

2241.0 
2409*0 

3109.9 


0.4029 

0.5212 

C.0260 

0.7373 

2.110 

2.135 

2.301 

2.53? 

2.006 

2.017 


2.933 

3.039 

3.136 

3*225 

3.309 

3.386 

3.459 

3.526 

3.594 

3.714 


3.824 

3.92* 

6.016 

6.105 

6.166 

6.262 

6.333 

6.601 

6.665 


6.012 

6.763 

6.002 

6.970 

5.102 

5.329 

5.474 

5.009 

5.031 

0.023 


6.109 

6.335 


6.400 

6.743 


6.909 

7.100 


7.320 

7.472 


C V 


CP 


BTU / LB -it 


velocity 
OF SOUND 
FT/SEC 


0.6737 

0.4385 

0.4809 

0.531* 

0.7937 

0.7*97 

0.7634 

0.7526 

0.7477 

0.7494 


7.003 

7.029 


3730.1 


0.6050 
* .5104 

0. 0095 
Q.901* 
1.927 

1. *72 
1.303 
1.447 

1.307 

l.v5l 


736.5 

731.1 

001.0 

613.7 
325.» 
330.4 

372.7 
606.3 
635.6 
662.0 


0.7646 

0.7439 

0.7430 

0.743* 

0.7439 

0.744c' 

6. 7 662 

0.7449 

0.7444 

6.7V.6 


1.330 

1.314 

1.3C2 

1.293 

1.207 

1 . 2*1 

1.277 

1.273 

1.270 

1.265 


606.3 
509.0 

530.5 

550.9 

570.4 
569.2 
607.? 
624.7 
661.6 
674.0 


0*. - -- 

0.7449 

0.7650 

0.7450 

0.7651 

0.7651 

0.7651 

0.7651 

0.7651 


1.261 

1.250 
1.256 
1.254 
1.253 

1.251 
1.250 
1.249 
1.24* 


704.0 

734.2 

762.3 

709.4 

815.5 

640.6 
665*3 
669.1 
912*3 


6.7451 

0.7451 

0.7451 

0.7651 

0.7650 

0.7450 

0.7650 

0.7469 

0.7469 

0.7649 


1.247 

1.246 

1.245 

1.244 

1.243 

1.243 

1.243 

1.242 

1.242 

1.242 


967.7 

1020*0 

1070.0 

1117.0 

1200.0 

1290.0 

1360.0 

1441.0 
1570-0 

1705.0 


0.7440 

0.7640 

0.7644 

0.7440 

0.7440 

0.7440 

0.744* 

0.7447 

0.7447 

0.7447 


1.242 

1.261 

1.241 

1.241 

1.241 

1.241 

1.241 

1.241 
1.241 
1.241 


1022.0 

1932.0 

2037.0 

2276.0 

2493.0 

2693.0 
2*79.0 

3053.0 

3210.0 

3525.0 


0.021 

0.120 

0.332 

2.403 

0.690 

0.001 

9.047 

9.193 

9.324 

9.601 


0.7447 

0.7447 

0.7447 

0.7447 

0.7447 

0.7447 

0.7447 

0.7447 

0.7447 

0.7447 


1.241 

1.241 

1.241 

1.241 

1.241 

1.241 

1.241 

1.241 

1.24* 

1.241 


i I 




3607.0 

6070.0 

6317.0 
6590 0 

6904.0 

9304.0 
5755.6 
6*04.0 

6439.0 

7194.0 


9.027 


0.7447 


1.241 7000.0 


, I 
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THERNQPHYSICAl PROPERTIES OF HELlUH 4 


13 PSIA ISOBAR 


TEMPERATURE DENSITY V<0H/0*> 


V <OP/OU ) «Y IOR/OY1 


DEC. R 

LO/CU FT 

BTU/LO 

PSIA-CU FT/8TU 

PSIA 

%.o 

9.209 

52.9 

2.22 

1060.0 

5.0 

9.030 

17.0 

6.55 

663.0 

6.0 

0.679 

1%.2 

7.06 

636.0 

6.910 

0.213 

11.6 

7.00 

39%. 0 

6.910 

0.7205 

6.29 

3.6% 

6.00 

7.0 

0.701% 

6.46 

3.65 

6.97 

0.0 

5.5561 

6.14 

3.60 

6.15 

9.0 

0.4696 

9.65 

3.69 

6.71 

io. a 

0.6090 

11.1 

3.69 

9.35 

11.0 

0.3640 

12.9 

3.69 

9.26 

12.0 

0.3295 

13.9 

3.69 

9.42 

13.0 

0.3000 

15.2 

3.66 

9.53 

1%.0 

0.2770 

16.5 

3.60 

9.61 

15.0 

0.2569 

17.0 

3.67 

9.60 

16.0 

0.2396 

J9-2 

3.67 

9.73 

17.0 

0.2265 

26.5 

3.66 

9.77 

16.0 

0.2113 

21.0 

3.66 

9.61 

19.0 

0.1996 

23.0 

3.46 

9.63 

20.0 

0.1892 

2%.3 

3.65 

9.66 

22.3 

0.1714 

26.9 

3.65 

9.09 

2%.0 

0.1567 

29.% 

3.6% 

9.92 

26.0 

0.1443 

32.0 

3.6% 

9.9% 

26.0 

0.1330 

3%. 5 

3.6% 

It. 5 


0*01213 
l>dM2 
0*3A223 
0.30232 
A .09320 
3.00099 
0 « 00131 
0.03220 
0.03100 
0 • 12001 

0.32329 

0.02321 

0.31001 

0.31091 

0.01203 

0.01309 

0.009323 

3.01020* 

0.302092 

3.000219 

0.009322 

0.000001 

0.300101 

1.303229 

1.003110 

0.332000 

0.002331 

0.002022 

0.001009 

0.001092 


<Dv/on/y thermal viscosity 
p conductivity 

1/DCG. R 9TU/FT-HR-R LB/FT-SCC 
X 10E*6 

0.0130 0.00070 2.9) 

0.0293 0.0101 2. 9S 

0.0071 0*0100 2,09 

0.3779 0.0112 2*20 

0*330 0*00931 0.732 

0.290 0.00933 0.739 

0.192 0.00971 0.021 

0.190 0.0061 ) 0.900 

5.129 0.00660 0.976 

0.106 0.00719 1.09 

0.0960 0.00761 1.12 

0.066% 0.00609 1.19 

0.0700 Q.000%7 1.29 

0.0729 0.00000 1.32 

0*3071 0.00927 1.30 

0.0626 0.00969 1.64 

0.0907 0.0100 1.90 

0*0992 0*010% 1.96 

0.0922 0.3107 1.62 

0.0%70 0.011% 1.73 


THERMAL OIELECTRIC 
OIFFUSIVITY CONSTANT 
SQ FT/HR 


0.0223 

0.0201 

0.0102 

0.0167 

fl.01%3 

0.8129 

0.0111 

0.0100 

0.00033 

0.0071% 

0.3062% 

0.00999 

0.06900 

Q.00%00 

0.00333 

0.00200 

0.00290 

0.00222 

0.00230 

0.00167 

t.111%3 
0.00129 
0.00111 
0.D0100 
0.000031 
0.00071% 
0*110629 
0.610909 
0.10090 9 
0.0004U 


0.00139 
0 .06210 
0.00106 
0.00191 
0.00302 
0 • 0 0606 
0.00697 
0.00911 
0.0117 
0 . 0 1%9 


1.02069 
1. 32031 
1.3200C 
1.8196% 
1.00269 
1.00297 
1.00209 
1.0017% 
1.30192 
1.00136 

1.00123 

1.00112 

1.10103 

1.00096 

1.00090 

1 . 0000 % 

1.00079 

1.00075 

1.00071 

1.0006% 


9* 9 *£5 

1 03 

0.0609 

1.00059 

0.692 

0. j* 26 

1.93 

0.0696 

1.0005% 

0.693 

0.01 32 

2.03 

0.0767 

1 .00050 

0.695 

6.0136 

2.13 

0.0002 

1.00347 

0.697 

0.0143 

2.22 

0.0960 

1.000%% 

0.690 

0.0149 

2.31 

0.106 

1.00041 

0.699 

0.0154 

2.40 

0.119 

1.00039 

0.701 

0* 0159 

2 »%6 

0.13b 

1.30837 

0.702 

0.0164 

2.57 

0.1%l 

1.00035 

0.703 

0.0176 

2.77 

9.171 

1.00031 

0.705 

0.0100 

2.96 

0.202 

1.00020 

0.707 

0.0199 

3.1% 

0.236 

1.00026 

0.700 

3. 0210 

3.32 

0.272 

1*33023 

0.709 

0.0231 

3.65 

0.349 

1*00020 

0.709 

0.0291 

3.97 

o.%33 

1.00016 

0.700 

0.0270 

% .27 

0.929 

1.00016 

0.707 

0.0209 

4.96 

0.62% 

1.0001% 

0.706 

0.0325 

5.13 

0.043 

1.03012 

0.702 

0.0399 

9.61 

1.09 

1.00010 

0.690 

0.0393 

6.10 

1.36 

1.00009 

0.69% 

6.0429 

6.57 

1.65 

1.00000 

0.691 

0.0496 

6.69 

1.97 

1.00007 

0.675 

0.0931 

7.96 

2.67 

1.00006 

0.671 

0.0602 

9.61 

3.96 

1.00009 

0.669 

0.0669 

10.0 

9.66 

1.3600% 

0.667 

0.0732 

10.9 

6.33 

1.0000% 

0.666 

0.0703 

11.6 

7.71 

1*90003 

0.667 

0.0050 

12.7 

9.19 

1.00003 

0.666 

0.0962 

14.4 

12.9 

1.00002 

0.669 

0.107 

16.0 

16.2 

1.00062 

I.666 

0*117 

17. A 

20.9 

1.00662 

0.666 

0.126 

19.1 

2%.l 

1.00062 

0.666 

0.137 

20.9 

29.7 

i.oiiti 

0.667 

0.196 

23.3 

%0.9 

1. 06661 

0.667 

1.17% 

26.0 

52. 7 

1.06661 

0.667 

0.191 

20.9 

66.1 

1.06661 

1.666 

0.200 

31.0 

*0.9 

1.60001 

0.666 

0.22% 

33.% 

96.9 

1.00001 

0.666 

0.263 

39.2 

142.0 

1.00001 

0.666 

0.299 

%%.6 

19%. 0 

1.00000 

0.666 


• tro-phasc boundary 


I 


12 PSIA ISOBAR 


TMERHOOVNANIC properties OF NtLIUM 4 


EHPERATURE 

VOL JM€ 

ISOTHERM 

ISOCMORE 

INTERNAL 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 



DERIVATIVE 

DERIVATIVE 

ENERGY 





OF SOUND 

DEC* R 

CU FT/LB 

5U FT-PSIA/LB 

PSIA/R 

BTU/LB 

BTU/LB 

BTU/LB-R 

8TU 

/ LB -R 

FT/SEC 

4. J 

j • 1 J 84 

116.0 

13.7 

1.406 

1.646 

6.4020 

0.6650 

9.6789 

742.1 

5.0 

J.11J6 

10b. 0 

25.9 

1.922 

2.160 

0.5195 

0.4370 

0.5143 

736.9 

6.0 

0.1149 

75.3 

10.1 

2.496 

2.751 

t . 6257 

0.4064 

6.6647 

600.8 

7 . u 

j. 1223 

47.6 

33.7 

3.259 

3.530 

0.7454 

0.5352 

1 • 9106 

616.9 

7.228 

3.1244 

40.9 

30.3 

3.474 

3.751 

0.7764 

0.5467 

1.013 

592.4 

7.228 

1. Ib4 

0.06 

2.51 

10.38 

12.96 

2.051 

0.7967 

2.063 

327.6 

8.0 

L.%27 

13.0 

2.00 

11.22 

14.39 

2.239 

0,7707 

1.694 

363.9 

9.0 

1.720 

17.3 

1.63 

12.16 

15.98 

2.427 

0.7550 

1.513 

400.5 

10.0 

1.996 

21.1 

1.40 

13.02 

17.45 

2.501 

0.7491 

1.426 

431.3 

11.0 

2.248 

24.5 

1.23 

13.85 

16.65 

2.715 

0.7460 

1.361 

456.7 

U.d 

2.498 

27.8 

1. 1C 

14.66 

20.21 

2.034 

0.7445 

1.351 

463.6 

13.0 

2.743 

31.0 

1.03 

15.46 

21.55 

2.941 

0.7439 

1.330 

507, G 

14.0 

2.984 

34.1 

3.92C 

16.25 

22.66 

3.039 

0.7437 

1.316 

526.9 

15.0 

3.223 

37.2 

0.650 

17.03 

24.19 

3.130 

0.7437 

1.305 

549.6 

16.0 

3.459 

40.2 

0.791 

17.80 

29.49 

3.214 

0.7430 

1.296 

569 4 

1 7 • u 

3.694 

43.1 

0.740 

18.57 

26.70 

3.292 

0.7439 

1.289 

566.4 

18.0 

3.928 

46. u 

3.695 

19.34 

28.07 

3.365 

0.7441 

1.264 

6G6.6 

19.0 

4. 160 

48.9 

0.656 

20. 1C 

29.75 

3.435 

0.7442 

1.280 

626.2 

20.0 

4.392 

51.6 

0.621 

25.87 

30.62 

3.500 

0.7443 

1.276 

641.2 

22.0 

4.85:' 

57.5 

3.561 

22.39 

33.17 

3.621 

0.7446 

1.270 

673.9 

24.0 

5.311 

63.1 

0.512 

23.90 

35.70 

3.732 

0.7440 

1.265 

704.6 

26.0 

5.767 

68.7 

0.471 

25.41 

38.23 

3.033 

0.7449 

1.262 

734.3 

28.0 

6.223 

74.3 

0.436 

26.92 

40.75 

3.926 

0.7450 

1.259 

762.5 

3C.U 

6.677 

79.8 

0.436 

28.43 

43.20 

4.013 

0.7451 

1.257 

769.7 

32.0 

7.130 

65.3 

0. 39C 

29.97 

45.70 

4.094 

6.7452 

1.255 

815.9 

34. 0 

7.583 

90.6 

3.357 

31.44 

40.20 

4.170 

0.7452 

1.253 

841.2 

36.0 

8.034 

96.3 

0.337 

32.94 

50.79 

4.242 

0.7452 

1.252 

665.7 

38.0 

8.486 

102.0 

0.319 

34.44 

53.29 

4.309 

0.7452 

1.251 

889.6 

4C.0 

8.936 

107.0 

0.332 

35.94 

55.79 

4.373 

0.7452 

1.250 

912.7 

45.0 

10.06 

121.0 

0.268 

39.68 

62.24 

4.521 

0.7492 

1.248 

966.2 

50.0 

11.19 

134.0 

0.241 

43.42 

68.27 

4.052 

0.7452 

1.247 

1021.0 

55.0 

12.31 

140.0 

0.219 

47.16 

74.51 

4.771 

0.7452 

1.240 

1070.0 

6G.0 

13.43 

161.0 

0.231 

50.89 

60.73 

4.079 

0.7451 

1.245 

1118.0 

70.0 

15.67 

180.0 

0.172 

56.36 

93.10 

5.071 

0.7451 

1.244 

1207.0 

8C.0 

17.91 

215.0 

0.15C 

65.82 

105.6 

5.237 

0.7450 

1.243 

1290.0 

96.0 

20.15 

242.0 

0.134 

73.26 

110.0 

5.303 

0.7490 

1.243 

1360.0 

UO.O 

22.38 

269.0 

0.120 

60.73 

130.5 

5.514 

0.7450 

1.242 

1642.0 

120.0 

26.85 

323.0 

0.100 

95.64 

155.3 

5.741 

0.7449 

1.242 

1579.0 

140. 0 

31.33 

376.0 

0.0057 

110.5 

103.1 

5.932 

0.7449 

1.242 

1705.0 

160.0 

35.00 

430.0 

0.0750 

125.4 

205.0 

0.095 

0.7449 

1.242 

1022.0 

180.0 

40.26 

404.0 

0.0067 

140.3 

229.8 

0.244 

0.7440 

1.241 

1933.0 

260.0 

44.73 

537.0 

0. 0600 

155.2 

254.6 

0.375 

0.7440 

1.241 

2037.0 

250.0 

55.91 

071.0 

0.0400 

192.5 

310.7 

0.052 

0.7440 

1.241 

2277.0 

300.0 

67.08 

006.0 

0.0400 

229.7 

370.6 

6.070 

0.7640 

1.241 

2496.0 

350.0 

70.25 

940.0 

0.0343 

267.0 

440.0 

7.070 

0.7440 

1.241 

2093.0 

400.0 

•9.42 

1070.0 

0.0300 

304.2 

502.9 

7.239 

0.7660 

1.241 

2079. G 

450.0 

100.6 

1210.0 

0.0267 

341.4 

965.0 

7.302 

0.7440 

1.241 

3093.0 

500.0 

111.0 

1340.0 

0.0240 

370.7 

627.0 

7.512 

0.7460 

1.241 

3210.0 

000.0 

134.1 

1610.0 

0. 0200 

453.1 

751. t 

7.739 

0.7447 

1.241 

3525.0 

760.0 

196.4 

1000.0 

0.0171 

527.0 

079.2 

7.930 

8.7447 

1.241 

3008.0 

006.0 

178.0 

2190.0 

0.0150 

602.1 

999.0 

0.190 

0.7447 

1.241 

6070.0 

906.0 

201.1 

2410.0 

0.0133 

676.6 

1123.0 

0.242 

0.7447 

1.241 

6317.0 

1000.0 

223.5 

2000*0 

0. C 120 

751.0 

1240.0 

0.373 

0.7447 

1.261 

4550.0 

1200.0 

200.2 

3229.0 

a.bieo 

900,0 

1490.0 

0.999 

0.7647 

1,261 

6905.0 

1400.0 

312.0 

3790.0 

0.30097 

1049.0 

1744.0 

0.790 

0.7447 

1.241 

5304.0 

1006.0 

397.5 

4290.0 

0. CO 750 

1190.0 

1992.0 

8.996 

9.7447 

1.261 

5755.0 

10.6.4 

402.2 

4030.0 

9.00067 

1347. 0 

224 1 0 

9.102 

0.7647 

1.261 

0104.0 

2000.0 

440.9 

5300.0 

0.06600 

1490.0 

2409.0 

9.233 

0.7447 

1.241 

6435.0 

2500.0 

598.0 

6700.0 

0.00400 

1060.0 

3119.0 

9*510 

1.7667 

1.261 

7194.0 

30*6.0 

073.3 

0040.0 

3.06404 

2240.9 

3731.0 

9.736 

0.7467 

1.241 

7001.1 


• TNO-PMASE 80'JMOARt 
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TEMPERATURE 

OENSITy 

ViOH/OV» 

VfOP/OU) - 

YCOP/DV^ 

IOV/OTI/V 

THERMAL 

VISCOSITY 

thermal 

DIELECTRIC 

PRANDTL 



2 



P 

v 

P i 

CONDUCTIVITY 


OtFFUSIVITT 

CONSTANT 

NUMBER 



I 

PEG. R 

L3/CU FT 

9TU/LB 

PSIA-CU FT/PTU 

PSI* 

1/DEG* R 

3TU/F T»MR-R 

LB/FT. SEC 

SQ FT/HR 





4 








X 10E + 6 






i 

if 

4.0 

9.223 

53.4 

2.23 

1070.3 

0.0127 

0.00677 

2.56 

0.00143 

1.02946 

0.712 




5.0 

9.029 

17.9 

6.55 

991.0 

0.0287 

0.0102 

2.60 

0.00219 

1.02033 

0.475 

' - 


i 

6.0 

6.703 

14.5 

7.06 

655.? 

0.0459 

0.0100 

2.47 

0.00167 

1.02008 

0.546 

\ 



7.0 

8.195 

11.6 

7.01 

390.3 

3.0789 

C. 3 112 

2.26 

0.00149 

1.01963 

0.665 




• 7.225 

8,037 

U.G 

6.91 

329.0 

0.0923 

0.0113 

2.23 

0.00136 

1.01947 

0.713 




• 7.228 

3. 8594 

6.32 

3.66 

7.61 

0.329 

0.110567 

0.779 

0.00316 

1.00312 

1.03 




e.o 

Q«7d96 

7.74 

3.69 

9.12 

0.219 

0.00505 

0.037 

0.00493 

1.00257 

0.873 

v' 


* 

9.0 

G • 5614 

9.34 

3.71 

10.1 

0.162 

0.00620 

0.914 

3.00714 

1.00214 

0.793 


v' ; - 


11.0 

0.5025 

10.6 

3.71 

1C. 6 

0.132 

9.00674 

0.989 

0. GO 939 

1.00186 

0.754 

“• . •' 



11.0 

0.4449 

12.3 

3.71 

10.9 

0.113 

0.00721 

1.C6 

0.0117 

1.00165 

0.731 



! 

12.0 

u.4994 

13.6 

3.70 

11.1 

0.0990 

3.00766 

1.13 

0.0142 

1.00149 

0.718 




13.0 

u . 3646 

15.0 

3.73 

11.3 

0.0686 

G.0G809 

1.20 

0.0167 

1.00136 

0.709 




14.0 

0.3351 

16.4 

3.69 

11.4 

0.0634 

0.90851 

1.26 

0.0193 

1.00125 

0.703 



*. 

15.0 

0. 3193 

17.7 

3.68 

11.5 

C.G737 

0 • 0 C 892 

1.33 

0.0220 

1.00116 

0.699 



i 

16.0 

0.2891 

19.0 

3.68 

11.6 

0.0661 

0.00931 

1.39 

0.0249 

1.00106 

0.696 



■' 

17.0 

0.2707 

20.3 

3.67 

11.7 

0.0634 

Q . 0 090 8 

1.45 

0.0277 

1.00101 

0.695 




16-0 

0.2546 

21.6 

3.67 

11.7 

0.0593 

0.0131 

1.51 

0. 0307 

1.00095 

0.694 




19.0 

0.2494 

22.9 

3.67 

11.8 

9.0556 

0.0104 

1.57 

0.0336 

1.00350 

0.693 




21.3 

0.2277 

24.2 

3.66 

11.8 

0.0526 

0.0100 

1.62 

0.0370 

1.00085 

0.093 




22.0 

0.2061 

26.6 

3.66 

11.8 

0.0474 

9.0114 

1.73 

0.0436 

1.30077 

0.694 




24.0 

0.1863 

29.4 

3.65 

11.9 

0.0431 

0.9121 

1.84 

0.0506 

1.00071 

0.694 




26.0 

0.1734 

31.9 

3.65 

11.9 

0.0395 

0.0127 

1.94 

0.0579 

1.00065 

0.696 



1 

26.0 

G . 1637 

34.5 

3.64 

11.9 

0.0365 

0.0133 

2.04 

0.3655 

1.00060 

0.697 



i 

30.0 

0.1498 

37.0 

3.64 

12.0 

0.034C 

0.0136 

2.13 

0.0734 

1.00056 

0.698 



j 

32.0 

0.1403 

39.5 

3.64 

12. 0 

0.0318 

0.0144 

2.22 

0.0616 

1.00053 

0.699 




34. J 

0.1319 

42.0 

3.63 

12.0 

0.0296 

0.9149 

2.31 

0.0902 

1.00050 

0.701 



J 

36. 0 

0*1245 

44.6 

3.63 

12.3 

0.0261 

9.0154 

2.43 

0.0999 

1.00047 

0.702 



1 

36.0 

Q.11T8 

47.1 

3.63 

12.0 

0.0266 

0.3159 

2.49 

0.106 

1.00044 

0.703 




4C.0 

0.1119 

49.6 

3.63 

12.0 

0.0252 

0.0164 

2.57 

0.116 

1.00042 

0.704 




45.0 

0.99)39 

55.6 

3.62 

12.0 

G • 0223 

0.0176 

2.77 

0.142 

1.00037 

0.706 



| 

50.0 

0.08940 

62.1 

3.62 

12.9 

0.0281 

0.0186 

2.96 

0.169 

1.00034 

0.707 




55.0 

0.08125 

66.3 

3.62 

12.9 

0.0162 

0.0199 

3.15 

0.197 

1.00031 

0.700 




60. 0 

6.07*47 

74.6 

3.62 

12.3 

0.0157 

0.0210 

3.32 

0.227 

1.00026 

0.709 




70. o 

0.36302 

67.0 

3.61 

12.3 

0.0143 

9.J231 

3.66 

0.291 

1.00924 

0.709 

% 



80.0 

0.05564 

99.5 

3.61 

12.0 

0.0125 

0.0251 

3.97 

0.361 

1.00021 

0.709 




90.0 

0.04964 

112.6 

3.61 

12.3 

0.0111 

0.3270 

4.27 

0.436 

1.00019 

0.707 



i 

100.0 

0.94466 

124.0 

3.61 

12.0 

o.oio: 

0.3209 

4.56 

0.521 

1.00017 

0.706 

1 , 



120.0 

0.03724 

149.0 

3.61 

12.0 

0.00832 

0.3325 

5.13 

0.703 

1.00014 

0.702 



! 

140.0 

0.03192 

174.0 

3.61 

12.0 

0.00714 

0.0360 

5.61 

0.907 

1.00012 

0.690 



i 

160.0 

0. 02794 

199.6 

3.61 

12.3 

0.00624 

0.0393 

6.13 

1.13 

1.60011 

0.694 




18C.0 

0.02464 

224.0 

3.63 

12.0 

0.00555 

0.0425 

6.57 

1.36 

1.00069 

0.691 




200.0 

6.02235 

269.0 

3.60 

12.0 

0.00500 

0.0457 

6.90 

1.64 

1.00006 

0.679 




256.0 

0.01769 

311.0 

3.6; 

12.3 

0.00400 

0.0531 

7.96 

2.39 

1.00907 

0.671 



i 

39 C.Q 

9.91491 

373.0 

3.60 

12.9 

0.00333 

0.0602 

5.01 

3.25 

1.00006 

0.669 




350.0 

0.91276 

435.0 

3.69 

1Z.U 

0.00206 

0.0669 

10.0 

4.22 

1.00005 

0.667 



i 

400.0 

0.91116 

497.0 

3 . 6 J 

12. Q 

0.09250 

0.3732 

10.9 

5.26 

1.00004 

0.666 



* 

450.0 

6*999941 

559.0 

3.63 

12.0 

0.00222 

0.0793 

11.0 

6.43 

1.00004 

0.667 



i 

500.0 

0.094946 

621.0 

3.60 

12.0 

0.0020C 

0.0050 

12.7 

7.66 

1.00003 

0.666 




600.0 

0. 907457 

745.0 

3.63 

12.0 

0.00167 

0.0962 

14.4 

10.4 

1.00003 

0.669 


' \ 


700.0 

0.306392 

069.0 

3.63 

12.0 

0.00143 

0.107 

16.0 

13.5 

1.00002 

0.666 

_ ^ ' 

■ ' 1 


600.0 

0.095593 

993.0 

3.60 

12.0 

0.00125 

9*117 

17.6 

16.9 

1.00002 

0.666 


.■ -■ ■ 


901.0 

9.304972 

1126.0 

3.69 

12.0 

0. 00111 

0.120 

19.1 

20.’ 

1.00002 

0.660 


1 . . \ 


1000. 0 

0.394475 

1260. C 

3. 60 

12.0 

0.00100 

0.137 

20.5 

24.7 

1.00002 

0.667 




1260. a 

0.003729 

1690.0 

3.60 

12.0 

0. 000*33 

0.156 

23.3 

33.7 

1.00301 

0.667 




1400.0 

0.903197 

1740.0 

3.60 

12.0 

0.003714 

0.174 

26.0 

43.9 

1.00001 

0.667 




1600.0 

0.902797 

1990.0 

3.63 

12.0 

Q .0 00625 

0.191 

26.5 

55.1 

1.00001 

0.666 




itcc.o 

0. 362416 

223G * h 

3.63 

12.0 

0.069555 

6.200 

31.0 

67.4 

1.00001 

0.666 

— /; 



2000.0 

0.002238 

2400.0 

3.69 

12.0 

0.003503 

0.224 

33.4 

10.7 

1.00001 

0.66ft 




2900.0 

0.901799 

3100.0 

3.60 

12.0 

0.000400 

0.263 

39.2 

110.0 

1.00001 

0.666 



1 

3000.6 

6.091692 

3720.0 

3.60 

12.3 

0.069333 

0.299 

44.6 

162.0 

i.ooaoi 

0.666 



1%.690 PSIA ISOOAR 


THERMOOVN AMI C PROPERTIES OF HELIUM A 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 

IMTERMOL 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 



DERIVATIVE 

DERIVATIVE 

ENERGY 





OF SOUND 

DEG. R 

CU FT/LB 

CU FT-PSIA/LB 

PSIA/R 

0TU/L6 

BTU/LO 

OTU/LB-R 

6TU 

/ LB -R 

FT /SEC 

6.0 

8.1001 

119.0 

13.6 

1.602 

1.096 

0.6010 

0.6976 

0.0709 

769.9 

5.0 

8.110% 

102.0 

29.9 

1.912 

2.213 

0*9176 

0.6369 

0.9110 

766.9 

C.8 

Q.11%% 

77.9 

30.3 

2.670 

2.790 

0.0226 

0.6077 

0.0507 

097.9 

7.0 

8.1212 

90.6 

31.1 

3.227 

3.596 

0.7609 

9.9330 

0.0991 

027.3 

• 7.00% 

0.1202 

32.7 

29.7 

3.029 

6.170 

0.0299 

0.9099 

1.191 

906.2 

• 7.00% 

0.9%t% 

7.90 

3.11 

10.30 

12.90 

1.901 

0-0002 

2.337 

320.0 

0.0 

1.079 

10.9 

2.70 

11.00 

13.00 

2.009 

0.7030 

1.970 

390.3 

9.0 

1. 3%1 

15.9 

2.12 

11.92 

19-97 

2.297 

1.7609 

1.020 

392.1 

10.0 

1.575 

19.7 

1.70 

12.03 

17.12 

2.660 

0.7516 

1.693 

629-6 

11.0 

1.79% 

23.% 

1.59 

13.09 

10.90 

2.999 

0.7670 

1.626 

656.3 

12.0 

2.03% 

26.0 

1.30 

16.92 

19.90 

2.721 

0.7669 

1.302 

600.3 

13.1 

2.209 

30.2 

1.29 

19.33 

21.36 

2.031 

0.7660 

1.359 

906.3 

1%.0 

2.%10 

33.6 

1.16 

10.13 

22.09 

2.930 

0.7630 

1.339 

520.7 

19.0 

2.600 

36.9 

1.06 

10.92 

26.02 

3.022 

0.7639 

1.321 

567.9 

10.0 

2.083 

39.9 

0.901 

17.70 

29.33 

3.107 

0.7630 

1.310 

500.0 

17.0 

2.997 

62.6 

0.916 

10. 60 

20.06 

3-106 

0.7630 

1.301 

507.3 

10.0 

3.190 

65.9 

0.099 

19.29 

27.93 

3.260 

0.7639 

1.296 

005.7 

19.0 

3.301 

60.9 

0.010 

20.02 

29.22 

3.330 

9.7661 

1.209 

023.9 

20.0 

3.572 

91,6 

0.700 

20.79 

30.91 

3.390 

0.7663 

1.206 

060.7 

22.0 

3.951 

97.1 

0.691 

22.32 

33.07 

3.910 

0.7660 

1.277 

073.0 

2%. 0 

%.327 

62.0 

0.630 

23.06 

39.61 

3.020 

0.7660 

1.271 

706.0 

20.0 

%.702 

60.9 

0.979 

29.39 

30.19 

3-730 

0.7690 

1.207 

736.9 

20.0 

5.079 

76.1 

0.936 

20.07 

60.60 

3.026 

0.7691 

1.203 

702.0 

30.0 

5.%%7 

79.7 

8.699 

20.30 

63.20 

3.911 

0.7692 

1.200 

790.1 

32.0 

9.010 

09.2 

0.667 

29.00 

69.72 

3.992 

0.7693 

1.250 

010-3 

3%. 0 

6.109 

90.7 

0.630 

;<i.39 

60.23 

6.000 

0.7693 

1.250 

061.7 

30.0 

6.959 

96.3 

0.613 

32.09 

90.76 

6.160 

0.7693 

1.256 

000.3 

30.0 

6.920 

102.0 

0.391 

3% .60 

93.29 

6.200 

0.7693 

1.253 

090.2 

%c.e 

7.297 

107.0 

0.371 

3'.» • 90 

99.76 

6.272 

0.7693 

1.252 

913.6 

%s.o 

0.217 

121.0 

0.329 

39-09 

62.01 

6.619 

0.7693 

1.250 

900.9 

90.0 

9.136 

136.0 

0.296 

63 ,39 

60.29 

6.991 

0.7693 

1.260 

1021.0 

99.0 

10.85 

160.0 

0.269 

67.13 

76.69 

6.673 

0.7693 

1.267 

1071.0 

00.0 

10.97 

102.0 

0-266 

90.17 

00.72 

6.776 

0.7692 

1.260 

1110.0 

70.0 

12.00 

109.0 

0.211 

90.36 

93.17 

6.979 

1.7692 

1.269 

1200.0 

00.0 

1%.03 

219.0 

0.106 

09.00 

109.6 

9.136 

0.7691 

1.266 

1291.0 

90.0 

10.60 

262.0 

0.106 

73.26 

110.0 

9.203 

1.7691 

1.263 

1309.0 

100.0 

10.20 

269.0 

0.167 

00.72 

130.9 

9.616 

0.7690 

1.263 

1662.0 

120.0 

21.9% 

323.0 

0.123 

99.63 

199.3 

9.660 

0.7690 

1.262 

1900.0 

1%0.0 

29.59 

377.0 

1.109 

110.9 

100.2 

9.0*2 

0.7669 

1.262 

J -7#0.0 

100.0 

29.2% 

630.0 

9.0919 

129.6 

209.0 

5.997 

0.7669 

1.262 

1023.0 

100.0 

12.09 

606.0 

0.9017 

160.3 

229.0 

6.166 

0.7669 

1.262 

1933.0 

280.0 

30.5% 

930.0 

0.0739 

199.2 

296.7 

6.276 

9.7669 

1.161 

2037.0 

290.8 

%5.06 

072.0 

0.0900 

192.9 

310.7 

6.991 

0.7660 

1.261 

2277.0 

300.0 

5%. 70 

000.0 

0.0690 

229.7 

370.0 

6.770 

0.7660 

1.261 

2696.0 

390.0 

63.90 

960.0 

0.0620 

207.0 

660.9 

6.969 

9.7660 

1.261 

2096.0 

%00.0 

73.02 

1070.0 

0.0367 

306.2 

912.9 

7.139 

0.7660 

1.261 

2079.0 

%90.0 

02.19 

1210.0 

0.0327 

361.6 

969.0 

7.201 

0.7660 

1.261 

3096.0 

900.0 

91.27 

1360.0 

0.0296 

370.7 

027.0 

7.612 

0.7660 

1.261 

3219.0 

000.0 

109.9 

1610.0 

0.0269 

693.1 

791.2 

7.630 

0.7660 

1.261 

3920.9 

700.0 

127.0 

1000.0 

0.0210 

927.6 

079.3 

7.029 

0.7667 

1.261 

3000.0 

000.0 

1%6.0 

2190.0 

0.0106 

602.1 

99V.0 

7.999 

1.7667 

1.261 

6070.0 

900.0 

10%. 2 

2610.0 

0.0103 

676.6 

1126.0 

6.161 

0.7667 

1.261 

6317.0 

1080.0 

102.9 

2000.0 

0.0167 

791.0 

*260.6 

0.272 

0.7667 

1.261 

6001.0 

1200.0 

219.0 

3220.0 

0.0122 

900.0 

1690.0 

0.690 

0.7667 

1.261 

6909.0 

1*00.' 

295.9 

1790.0 

2.0109 

1069.0 

1766.0 

0.690 

0.7667 

1.261 

9306.0 

1009., 

291.9 

6290.0 

0.00910 

1196.0 

1992.0 

0.099 

0.7667 

1.261 

9790.0 

1000.0 

320.% 

6030.0 

0.00016 

1367.0 

2261.0 

9.902 

0.7667 

1.261 

0109.0 

200 C • 1 

30%. 9 

9360.0 

0.00739 

1696.0 

2609.0 

9.132 

0.7667 

1.261 

0630.0 

2980.0 

690.1 

0700.0 

0.00900 

1006.0 

3109.0 

9.609 

0.7667 

1.261 

7196.0 

3000 » 0 

967.3 

0060.0 

0.00690 

1260.0 

3731.0 

9.636 

0.7667 

1.261 

7001.0 


• TMO-PMASE OOUNOARV 




THERHOPNYSICAL PROPERTIES OF HELIUM % 


10. *96 PSIA ISOOAR 


TEMPERATURE DENSITY 


DEG* R 

LO/CU FI 

BTU/LB 

0.0 

9.260 

56.1 

5.8 

9.357 

16.3 

A* 0 

0.760 

16.6 

7.8 

0.250 

12.0 

7.GC0 

7.032 

10.2 

‘ 7 . bO «* 

1.056 

6.32 

0.0 

0*9331 

7.16 

9.0 

0.7656 

6.69 

16. u 

9.6350 

10.5 

11.0 

0.5575 

11.9 

12.0 

0.6990 

13.6 

13.0 

0.6527 

16.6 

10.0 

8.6150 

16.1 

15.0 

0.3035 

17.5 

10. 0 

0.3567 

16.6 

17.0 

0.3336 

20.2 

10. 0 

0*3135 

21*5 

19.0 

6.2997 

22.6 

20. 0 

0.2000 

26.1 

22.0 

0.2531 

26*7 

20.0 

0.2311 

29.3 

26.0 

0.2127 

31.6 

20.0 

0.1970 

36*6 

30.0 

0.1036 

36.9 

32.0 

0.1719 

39.5 

30.0 

0.1616 

62.0 

30.0 

0.1525 

66.5 

30.0 

0.1663 

67.1 

01. 0 

0.1370 

69.6 

05.0 

0.1217 

55.6 

50.0 

0*1095 

62.1 

55.0 

0.39967 

66.6 

oo.o 

0*09116 

76.6 

70.0 

0.07612 

67.1 

•0.0 

0.06036 

100.0 

90.0 

0.06077 

112.0 

160.0 

0.95669 

126.0 

126.0 

8.96599 

169.0 

100.0 

0.13966 

176.0 

100.0 

6.03620 

199.6 

106.0 

0.03361 

226.6 

206.0 

0.62737 

269.0 

250.0 

6.02190 

311.6 

sa.o 

0.61629 

373.6 

350.0 

6.61969 

639.6 

ooo.e 

0.3*369 

697.0 

050.0 

0.01217 

999.0 

506.0 

6.31696 

621.0 

006.0 

6.069112 

769.6 

766.0 

6.167626 

669.6 

066.0 

6.606693 

993.6 

900.0 

6.606169 

1126.6 

1006.0 

6.339663 

1266.6 

1260.0 

6.336967 

1696.6 

looo. e 

6.333919 

1766.6 

lOCO.O 

0.333629 

1996.6 

1006.0 

1.303669 

2236.6 

20C0.0 

6.302766 

2666.0 

2500.0 

0.302192 

3100.6 

3066.0 

0.3J1627 

3726.6 


[DP/OV> t 
PS I A 

idv/ot>/v 

p 

l/DEG. R 

thermal 

CONDUCTIVITY 

OTU/FT-MR-R 

VISCOSITY 

LB/FT-SEC 
X 10E*6 

thermal 

OIFFUSIVITY 
SQ FT/HR 

oiclectric 

constant 

PRANOTL 

NUMBER 

LOO.O 

6.0126 

6.61660 

2.58 

0.00162 

1.02067 

B.709 

127.0 

0.0260 

0.0102 

2.03 

0. OC 220 

1.02039 

0.079 

bOO.O 

0.6665 

0.0109 

2.53 

0.00109 

1.02011 

0.505 

»16 .0 

0.0767 

0.6113 

2.29 

0.00153 

1.01966 

0.050 

*55.0 

0.117 

0.0116 

2.13 

0.00122 

1.01921 

• .600 

6.62 

0.370 

0.00616 

6.636 

0.00269 

1.00360 

1.15 

9.79 

0.270 

0.00611 

0.663 

0.00336 

1.00 337 

1.00 

11.0 

0.103 

0.00062 

0.935 

6.06529 

1.00273 

0.652 

12.5 

0.163 

0.00666 

1.01 

0.00722 

1.00233 

0.790 

13.0 

0.119 

O.OG729 

1.06 

0.00916 

1.00205 

0.757 

13.6 

0.103 

0.GC773 

1.16 

6.0112 

1.00106 

0.737 

13.7 

0.0917 

0.06615 

1.21 

6.0133 

1.00166 

0.720 

13.6 

0.0027 

0.00697 

1.26 

0.0159 

1.00156 

0.715 

16.3 

0.0755 

0.00697 

1.36 

0.0177 

1.60162 

0.709 

16.1 

0.0695 

0.00936 

1.60 

0.0206 

1.00133 

0.705 

16.2 

0.0065 

0.00973 

1.66 

0.0226 

1.06126 

0.702 

16.3 

0.0062 

0.0101 

1.52 

0.0269 

1.60117 

0.700 

16.3 

0.0505 

0.0105 

1.56 

0.0276 

1.00110 

0.099 

16.6 

0.0533 

0.0106 

1.63 

0.0300 

1.00166 

6.099 

16.5 

0.0670 

0.0115 

1.76 

0.0355 

1.06095 

0.096 

16.5 

0.b636 

0.0121 

1.66 

0.0612 

1.06066 

0.696 

16.0 

0.0396 

0.0127 

1.95 

0.0671 

1.06066 

0.099 

16. S 

0.0367 

0.0133 

2.06 

0.0936 

1.00076 

0.099 

16.0 

0.0361 

0.0139 

2.16 

0.0599 

1.00069 

0.706 

16.6 

0. 0319 

0.0166 

2.23 

0. £ 660 

1.00066 

8.701 

16.7 

0.0299 

0.0169 

2.32 

0.0730 

1.00061 

0.702 

16.7 

0.0262 

0.0195 

2.61 

0.0600 

1.JQ057 

0.703 

16. 7 

0.0266 

0.0160 

2.69 

0.0683 

1.06096 

0. 700 

16.7 

6.6253 

0.0165 

2.96 

0.0966 

1.06051 

0.705 

16.7 

0.0226 

0.0177 

2.76 

0.110 

1.00166 

6.707 

16.7 

0.0201 

0.0160 

2.97 

0.130 

1.00061 

0.760 

16.7 

0.0162 

0.0199 

3.15 

0.161 

1.00037 

6.709 

16.7 

0.0167 

0.0210 

3.33 

0.105 

1.60036 

6.709 

16.7 

0.0163 

0.0231 

3.66 

0.230 

1.00029 

6.709 

16.7 

C.012S 

0.0251 

3.97 

0.295 

1.00026 

6.709 

16-7 

0.0111 

0.0270 

6.27 

0.350 

1.66623 

6.707 

16.7 

0.0100 

0.0209 

6.56 

0.625 

1.00621 

6.706 

16.7 

0.00632 

0.0325 

9.10 

0.976 

1.00017 

6.702 

16.7 

0.60713 

••0360 

9.61 

0*761 

1.00015 

6.696 

16.7 

0.6662*' 

0.6393 

6.16 

0.929 

1.00013 

6.650 

16.7 

••00595 

0.0629 

6.57 

1.13 

i.oom 

6.691 

16.7 

0.06699 

0.6697 

6.96 

1.36 

1.60016 

6.075 

16.7 

0.60666 

0.6932 

7.96 

1.96 

1.60666 

6.671 

16.7 

0.66333 

6.6662 

9.01 

2.66 

1.66667 

6.069 

16.7 

0.60269 

6.6669 

16.0 

3.66 

1.66666 

6.667 

16.7 

6.66290 

0.6733 

16.9 

6.31 

1.66669 

6.666 

16.7 

0.06222 

6.0793 

11.6 

9.29 

1.06669 

6.667 

16.7 

0.00200 

0.0091 

12.7 

6.29 

1.66660 

6.666 

16.7 

0.00167 

0.0962 

16.6 

0.69 

1.16063 

6*669 

16.7 

0.66163 

0.107 

16.0 

11.0 

1.16663 

6.666 

16.7 

0.00125 

0.117 

17.6 

13.0 

1.60013 

6.666 

16.7 

0.00111 

0.126 

19.1 

16.9 

1.66062 

6.666 

16.7 

0.00106 

0.117 

20.9 

20.2 

1.96662 

6.667 

16.7 

••600633 

0.196 

23.3 

27. 9 

1.00062 

6.667 

16.7 

0.006716 

6.176 

26.0 

39.0 

1.61611 

6.667 

16.7 

0.606629 

0.191 

26.9 

69.0 

1.16601 

6.666 

16.7 

•.■•6595 

0.206 

31.0 

59.6 

1.60001 

6.666 

16.7 

•.100500 

0.T26 

33.6 

05.9 

1.06001 

6.666 

16.7 

6.600660 

0.4 63 

19.2 

96.6 

1.06001 

6.666 

16.7 

0.060333 

6.269 

66.6 

1)2.0 

1.60601 

6.666 
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TEMPERATURE VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 



DERIVATIVE 

DERIVATIVE 

ENERGY 

DEG. R 

CU FT/18 

CU FT-PSXA/L0 

PSIA/R 

BTU/LB 

6.Q 

0.1080 

129.0 

13.6 

1.600 

5.0 

0.1102 

103.0 

25.9 

1.900 

6.0 

4 • 1162 

79.1 

30.3 

2.670 

7.0 

0.1208 

51.8 

31.3 

3.212 

• 7. 769 

0> 1301 

29.1 

29.3 

3.999 

• 7.769 

0.8673 

7.53 

3.62 

10.37 

6.0 

0.9611 

9.17 

3.12 

10.68 

9.0 

1-242 

16.6 

2.38 

11.79 

10.0 

1.623 

19.0 

1.96 

12.76 

11.0 

1.629 

22.0 

1.72 

13.61 

12.0 

1.825 

26.6 

1.53 

16.65 

13.0 

2.015 

29.7 

1.36 

15.27 

16.0 

2.201 

33.0 

1.26 

16.07 

15.0 

2.386 

36.2 

1.16 

16.87 

16.0 

2.565 

39 .3 

1.07 

17.65 

17.0 

2.765 

62.3 

1.00 

18.63 

16.0 

2.922 

65.3 

0.969 

19.21 

19.0 

3.099 

66.3 

0.885 

19.96 

20.0 

3.276 

51.2 

0.637 

20.75 

22.0 

3.623 

57.0 

0.755 

22.26 

26.0 

3.973 

62.7 

0.666 

23.01 

26.0 

6.315 

66.6 

0.632 

25.32 

20.0 

6.659 

76.0 

0.565 

26.66 

30.0 

$.001 

79.6 

0.566 

28.35 

32.0 

5.363 

65.2 

0 .509 

29.86 

36.0 

5.663 

90.7 

0.678 

31.37 

36.0 

6.323 

96.2 

0.651 

32.07 

30.0 

6.363 

102.0 

0.626 

36.30 

60.0 

6.702 

107.0 

0.606 

35.88 

65.8 

7.568 

121.0 

0.359 

39.63 

60.0 

8.392 

136.0 

0.322 

63.38 

55.0 

9.235 

166.0 

0.293 

67.12 

66.0 

10.06 

162.0 

0.266 

50.86 

70.0 

11.76 

109.0 

0.229 

50.33 

$0.0 

13.6<« 

216.0 

0.240 

65.00 

96.0 

15.12 

262.0 

0.176 

73.26 

100.0 

16.6] 

269.0 

0.160 

60.72 

120.0 

20.15 

323.0 

0.133 

95.63 

160.0 

23.51 

377.0 

0.116 

110.5 

160.0 

26.66 

638.8 

3.100 

125.6 

lAO.O 

30.21 

686.8 

0.0669 

160.3 

200.8 

33.56 

538.0 

0.0600 

155.2 

256.0 

61.96 

672.0 

0.0660 

192.5 

300.0 

58.32 

886.6 

0.0533 

229.7 

350.0 

58.70 

960.0 

0.0657 

267.0 

600.6 

67.06 

1070.8 

8.0608 

306.2 

690.0 

75.69 

1210.0 

8.0396 

361.6 

506.8 

•3.63 

1360.8 

8.0320 

370.7 

688.0 

100.6 

1610.8 

0.0267 

653.1 

706.8 

117.3 

1060.0 

0.0229 

527.0 

806.8 

136.1 

2190.8 

Q. 0200 

602.1 

906.0 

150.9 

2611.0 

0.0170 

676.6 

1806.0 

167.6 

2688.0 

0.0160 

751.0 

1208.8 

201.1 

3226.8 

0.0133 

900.0 

1606. 0 

236.6 

3750.0 

0.0116 

1069.0 

1606.8 

268.1 

6296.6 

8.4100 

1190.0 

1860.0 

301.7 

6030.0 

8.00009 

1367.0 

2000.8 

339.2 

9301.0 

B> 00800 

1696.0 

2908.1 

619.0 

0700.6 

9.80660 

1060.0 

3808.0 

982,7 

0060.0 

w 0193) 

2260.0 


Enthalpy 

ENTROPY 

cv 

CP 

VELOCITY 
OF SOUNO 

BTU/LB 

BTU/LB-R 

BTU 

/ LB -R 

FT /SEC 

1.720 

0.600$ 

0-6530 

8.0672 

753.0 

2.236 

0.5166 

0.6366 

0.5096 

768.1 

2.609 

C.6212 

0.6676 

0.6559 

702.2 

3.570 

0.7302 

8.5332 

0.6985 

633.2 

6.386 

0.0603 

8.5758 

1.291 

550.6 

12.96 

1.969 

0.8818 

2.665 

328.7 

13.67 

2.017 

0.7906 

2.163 

362.5 

15.35 

2.239 

0.7637 

1.696 

367.7 

16.95 

2.606 

0.7526 

1.529 

622.* 

18.66 

2.569 

0.7675 

1.667 

652.1 

19.86 

2.073 

0.7651 

1.398 

676.6 

21.26 

2.766 

0.7660 

1.367 

503.0 

22.60 

2.666 

0.7636 

1.365 

525.7 

23.93 

2.976 

0.7635 

1.329 

567.1 

25.25 

3.862 

0.7635 

1.316 

567.6 

26.57 

3.161 

0.7637 

1.307 

566.7 

27.87 

3.216 

0.7639 

1.299 

605.3 

29.16 

3.265 

0.7660 

1.293 

623.2 

30.65 

3.352 

0.7662 

1.268 

660.5 

33.02 

3.676 

8.7665 

1.260 

673.5 

35.57 

3.585 

8.7668 

1.276 

786.8 

36.11 

3.687 

0.7650 

1.269 

736.5 

60.66 

3.760 

0.7651 

1.265 

763.0 

63.17 

3.666 

8.7652 

1.262 

790.3 

65.69 

3.969 

0.7653 

1.260 

616.6 

68.21 

6.025 

0.7656 

1.257 

862.0 

50.72 

6.097 

0.7*56 

1.256 

•66.6 

53.23 

6.165 

0.7*,56 

1.256 

090.5 

55.76 

6.229 

0.7656 

1.253 

913.7 

62.00 

6.377 

0.7656 

1.256 

969.2 

66.26 

6.506 

0.7656 

1.269 

1022.0 

76.68 

6.627 

0.7653 

1.267 

1071.0 

60.72 

6.736 

8.7653 

1.266 

1119.8 

93.17 

6.926 

8.7*52 

1.265 

1288.8 

105.6 

5.096 

8.7*52 

1.266 

1291.0 

118.1 

5.260 

0.7*51 

1.263 

1369.8 

130.5 

5.371 

0.7*51 

1.263 

1663.0 

155.3 

5.590 

0.7*50 

1.262 

1980.0 

180.2 

5.789 

0.7650 

1.262 

1706.0 

205.0 

5.955 

0.7669 

1.262 

1823.0 

229.6 

6.101 

0.7669 

1.262 

1933.0 

256.7 

6.232 

0.7669 

1.262 

2030.0 

316 . 7 

6.509 

0.7660 

1.261 

2277.0 

378,6 

6.736 

0.7660 

1.261 

2696.0 

660.9 

6.927 

8.7660 

1.261 

2096.8 

562.9 

7.093 

8.7660 

1.261 

2879.8 

565.0 

7.239 

0.7660 

1.261 

3096.0 

627.1 

7.370 

0.7660 

1.261 

3219.0 

751.2 

7.596 

0.7660 

1.261 

3926.0 

875.3 

7.707 

0.7660 

1.261 

3000.0 

999.6 

7.953 

0.7667 

1.261 

6071.0 

1126.0 

0.099 

8.7667 

1.261 

6317.0 

1266.0 

0.210 

8.7667 

1.261 

6991.0 

1696.8 

0.656 

8.7667 

1.261 

6905.0 

1766,0 

0.660 

0.7667 

1.261 

5306.0 

1992.0 

0.013 

8.7*67 

1.261 

5796.0 

2261.0 

0.959 

8.7667 

1.261 

6109.0 

2689.0 

9.090 

8.7667 

1.261 

0639.0 

3109.0 

9.367 

8.7*67 

1.261 

7196.8 

3738.8 

9.593 

0.7*67 

1.261 

7801.8 
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TEMPERATURE 

DENSITY 

V ( DH/O V) 

V<OP/OU> - 

0 1 DP/DO) 

<ov/or> /v 

THERMAL 

VISCOSITY 

THERMAL 

QIELECTRIC 

pranotl 



P 

v 

T 

p 

CONDUCTIVITY 


OIFFUSI VITY 

CONSTANT 

NUMBER 

OEG. R 

L8/CU FT 

8TU/L8 

PSIA-CU FT/8TU 

PSIA 

l/OEG. R 

8TU/FT-HR-R 

LB/FT-SEC 

SQ FT/NR 










X 10E»6 




4.0 

9.254 

54.4 

2.29 

1110.0 

0.0123 

0.00081 

2.60 

0.00143 

1.02046 

0.796 

5. 0 

9.071 

10.4 

6.55 

939.0 

0.0276 

0.0102 

2.65 

0.C0221 

1.02036 

0.475 

6.4 

6.757 

15.0 

7.11 

693.0 

0.0430 

0.0109 

2.51 

0.00190 

1.02013 

0.545 

7.6 

6.275 

12.2 

7.09 

429.0 

0.0729 

0.0114 

2.31 

0.00154 

1.01971 

0.652 

• 7.763 

7.666 

9.66 

6.62 

224.0 

0.131 

0.0114 

2.10 

0.00115 

1.01900 

0.657 

• 7.769 

1.153 

6.30 

3.70 

0.66 

0.394 

0.00630 

0.665 

0.60223 

1.00414 

1.21 

a. a 

1.063 

6*02 

3.71 

9.74 

0.320 

0.00630 

0.876 

0.00271 

1.00363 

L. 10 

9.4 

0.6321 

6.67 

3.7* 

12.2 

0.195 

0.00650 

0.945 

0.09461 

1.00393 

0.867 

16. 0 

0.7025 

10.3 

3.75 

13.3 

0.149 

0.00690 

1.02 

0.00642 

1.00257 

0.610 

11.0 

0.6140 

11.0 

3.74 

14.0 

0.123 

0.00733 

1.08 

0.00625 

1.00226 

0.771 

12.0 

0.5460 

13.2 

3.74 

14.4 

0.106 

0.00776 

1.15 

0.0101 

1.00202 

0.747 

is. a 

0.4963 

14.7 

3.73 

14.0 

0.0933 

0.00619 

1.22 

0.0121 

1.90103 

0.732 

14.0 

0.4543 

16.6 

3.72 

15.0 

0.0030 

0.00660 

1.26 

0.0141 

1.00166 

0.722 

19.0 

0.4194 

17.4 

3.71 

15.2 

0.0763 

0.00900 

1.34 

0.0161 

1.00156 

0.715 

16.0 

0.3090 

10.6 

3.70 

15.3 

0.0702 

0.00936 

1.41 

0.0163 

1.00143 

0.710 

17.0 

0.3644 

26.1 

3.70 

15.4 

0.0650 

0.00976 

1.46 

0.1205 

1.00135 

0.706 

10.0 

0.3422 

21.4 

3.69 

15.5 

0.0606 

0.0101 

1.52 

fi.0226 

1.00127 

0.704 

19.0 

0.3227 

22.7 

3.69 

15.6 

0.0569 

0.0105 

1.56 

0.0251 

1.00120 

0.702 

26.0 

0.3054 

24.0 

3.68 

15.6 

0.0536 

0.0106 

1.64 

0.0275 

1.00114 

0.701 

22.0 

0.2760 

26.7 

3.67 

15.7 

0.0460 

0.0115 

1.74 

0.0325 

1.00103 

0.700 

24.0 

0.2519 

29.2 

3.67 

15.0 

0.0436 

0.0121 

1.65 

0-0377 

1.00094 

0.700 

26.0 

0.2317 

31.0 

3.66 

15.8 

0.0399 

0.0127 

1.95 

0.0432 

1.00097 

0.700 

20.0 

0.2147 

34.4 

3.66 

15.9 

0.0360 

0.0133 

2.05 

0.0490 

1.00000 

0.701 

30.0 

0.2000 

36.9 

3.65 

15.9 

0.0342 

0.0139 

2.14 

0*0550 

1.00075 

0.701 

32. 0 

0.1072 

39.5 

3.65 

15.9 

0.0319 

0.0144 

2.23 

0.0612 

1.00070 

0.702 

34.0 

0.1760 

42.0 

3.64 

16.0 

0.3299 

0.0150 

2.32 

0.0676 

1.00066 

0.703 

36. 0 

0.1660 

44.5 

3.64 

16.0 

0.0262 

0.0155 

2.41 

0.0742 

1.00062 

0.704 

30.0 

0.1572 

47.6 

3.64 

16.0 

0.0267 

0.0160 

2.49 

0.0611 

1.00059 

0.705 

46.0 

0 . 1492 

49.6 

3.64 

16.0 

0.0253 

0.0165 

2.56 

0.0662 

1.00056 

0.706 

4? • 0 

0.1325 

55.0 

3.63 

16.0 

0.0224 

0.0177 

2.76 

0.107 

1.00051 

0.707 

50.0 

0.1192 

62.1 

3.63 

16.0 

0.0201 

0.0166 

2.97 

0.127 

1.00145 

0.706 

55.0 

0.1003 

60.4 

3.62 

16.0 

8*0162 

0.0200 

3.15 

0.146 

1.00041 

0.709 

66.0 

0.09923 

74. & 

3.62 

16.0 

0.0167 

0.0210 

3.33 

0.170 

1.00037 

0.719 

70.0 

0.00504 

07.1 

3.62 

16.0 

0.0143 

0.0231 

3.66 

0.211 

1.00032 

9.719 

00.0 

0.07441 

100.0 

3.62 

16.0 

0.0125 

0.0251 

3.96 

0.271 

1.00026 

0.709 

90.0 

0.06614 

112.0 

3.61 

16.0 

0.0111 

0.0270 

4.26 

0.329 

1.09025 

0.707 

100.0 

0.05954 

124.0 

3.61 

16.0 

8.0100 

0.0209 

4.56 

0.391 

1. 00022 

0.706 

126.0 

1*04962 

149.0 

3.61 

16.0 

0.00832 

0.0325 

5.10 

0.520 

1.00019 

0.702 

146.0 

0*04294 

174.0 

3.61 

16.3 

0.00713 

0.0360 

5.62 

0.601 

1.00016 

0.696 

160.4 

0.03723 

199.0 

3.61 

16.0 

0.00624 

0.0353 

6.10 

9.150 

1.00014 

9.694 

100.0 

0.03310 

224.0 

3.61 

16.0 

0.01555 

0.0425 

6.57 

1.03 

1.00012 

9.691 

200.0 

Q.029M 

249.fi 

3.61 

16.0 

0.09499 

0.0457 

6.90 

1.11 

1.00011 

9.679 

250.0 

0.02304 

311.0 

3.60 

16.0 

0.00400 

0.0532 

7.96 

1.09 

1.99099 

9.671 

300.0 

0.01907 

373.0 

3*60 

16.0 

0.00333 

0.0602 

9.01 

2.64 

1.00090 

9.669 

350.0 

0.01704 

439.0 

3.60 

16.0 

0.00205 

0.0669 

19.0 

3.16 

1.19196 

0.667 

460.0 

0.01*91 

497.0 

3.60 

16.0 

0.00250 

0.0733 

10.9 

3.96 

1.09096 

9.666 

450.0 

0.01329 

999.0 

3.60 

16.0 

0.00222 

0.0793 

11.6 

4.62 

1.90099 

9-662 

900.0 

0.01193 

621.4 

3.60 

16.0 

1.00200 

0.0051 

12.7 

5.74 

1.00005 

9.666 

001.0 

0.009941 

745.6 

3.60 

16.3 

1.00167 

0.0962 

14.4 

7.00 

1.00094 

9.669 

700.0 

0.000922 

069.0 

3.60 

16.0 

0.99143 

8.107 

U.O 

10.1 

1.99193 

9.668 

000.0 

0.007497 

993.0 

3.60 

16.0 

0.00125 

1.117 

17.6 

12.7 

1.09093 

9.668 

900 . 0 

0.006029 

1120.0 

3.60 

16.1 

0.99111 

1.120 

19.1 

15.5 

1.08093 

9.666 

1000.0 

0.109900 

1240,0 

3.60 

16.0 

0.09100 

1.137 

20.9 

16*5 

1.90092 

9-667 

1200*0 

0.004972 

1490.0 

3.60 

16.9 

0.000033 

9.156 

23.3 

25.3 

1.90092 

9.667 

1400.0 

0.104202 

1740.6 

3.60 

16.0 

0.000714 

9.174 

26.0 

32.9 

1.00002 

9.667 

1010.0 

0.003729 

1990.0 

3.60 

16.0 

0.000625 

9.191 

26.5 

41.3 

1.19091 

9.666 

1000.0 

0.003315 

2230.0 

3.60 

16.0 

0.000555 

9.200 

31.0 

30.6 

1.00991 

0.666 

C00I.0 

0.002904 

2400.0 

3.60 

16.0 

0.000500 

9.224 

33.4 

60.9 

1.99991 

9.666 

2940.0 

0.002307 

3100.0 

3.60 

16.0 

0.909' 00 

9.263 

39.2 

•6.7 

1. 90191 

9.666 

1000.0 

0.001909 

3720.0 

3.60 

16.0 

0.090333 

9.299 

44.6 

121.0 

i.onooi 

0.666 
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THERMO DYN AMI C PROPERTIES OF HELIUM 6 


♦ 



IS PSIA ISOBAR 



TEMPERATURE VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 


1 


DERIVATIVE 

DERIVATIVE 

ENERGY 



f DEC. R 

CU FT/LS 

CU FT-PSIA/LB 

PSI A/A 

8TU/L9 

OTU/Lt 



3.1970 

122.0 

13.6 

1.390 

1.757 


5*0 

0.1109 

109.0 

26.0 

1.911 

2.267 

! 


0.1139 

61.0 

30.5 

2. *99 

2.030 

; 

l 7.0 

3.1203 

93.9 

31.5 

3.190 

4.591 

j 

f 

0.1331 

2*.* 

20.5 

*.252 

*•695 


s*o 

9.7629 

6.70 

3.92 

10.33 

12.07 

j 

s 

0.1333 

2*. 2 

26. 5 

*.259 

*.70* 


\ 9.0 

1.02* 

13.2 

2.02 

11.59 

15.00 


10.0 

1.233 

17.9 

2.30 

♦2.58 

10.69 


f 11. s 

1**21 

21.9 

1.90 

13. *9 

10.22 

4 . 

; 

1.690 

29.6 

1.75 

1*«3* 

19.60 


» 13.0 

1.772 

29.1 

1.57 

15.17 

21.00 


IV. o 

1.9*0 

32.* 

i.*3 

15.99 

22. *5 


15*0 

2.109 

35.6 

1.32 

10.79 

23.00 

• ! 

| IS. 0 

2.267 

30.0 

1.22 

17.50 

25.1* 


\ j 7 *; 

2. *20 

*1.9 

1.1* 

10.37 

26**0 


k 1S.0 

2.507 

**.9 

1.06 

19.15 

27.77 


If. I 

2.7*9 

*7.9 

1.00 

19.92 

29.07 

. ' ■ 1 

20.9 

2.902 

50.9 

0.9*7 

20.69 

30.37 


[ 22.9 

{ 

3.21* 

56*7 

0.093 

22.23 

32.9* 


* 24.9 

3.523 

62.5 

0.777 

23.76 

35.50 


• 26.0 

3.031 

66.2 

0.71* 

25.20 

30.05 

5 Z8.i 

*.137 

73.9 

0.660 

26.00 

*0.59 

. { 38.0 

*.**3 

79.5 

0.61* 

20.31 

*3.12 

' 

32.0 

*.7*7 

65.1 

0.57* 

25.03 

*5.65 


34.8 

9.090 

90.7 

3.539 

31.3* 

*0.17 

, 

36.0 

5.353 

96.2 

0.500 

32.0* 

90.69 


30.1 

6.059 

102.0 

0.480 

3*. 35 

53.20 


90.0 

9.957 

107.0 

0 .*56 

35.05 

55.71 


65.0 

6.710 

121.1 

0 • *U * 

39.61 

61.97 

, 

90.0 

7.461 

135.0 

0.363 

*3.36 

60.23 

. 

99.0 

0.211 

1*0.0 

0.329 

*7.10 

7*. *7 


60.0 

0.900 

162.0 

0.302 

50.0* 

00.71 


70.0 

13. *6 

169.0 

0.290 

50.32 

93.17 


00.0 

11.95 

216.0 

0.226 

65.79 

105.6 


j 90.0 

13.** 

2*3.8 

0.200 

73.25 

110.1 


100.0 

i*«9i 

270.0 

0.160 

60.71 

130.9 

% 

120.0 

17.92 

323.0 

0.190 

99.62 

155.3 

> 

1*0.0 

20.99 

377.0 

0.129 

110.5 

100.2 


t 160.0 

23.00 

*31.0 

0.113 

125.* 

205.0 

* 

100.0 

26*06 

*•*.0 

o.ioc 

1*0.3 

229.9 


\ 200.0 

29.6* 

536.0 

0.0900 

155.2 

29*. 7 

v '' 

] 290.0 

37.29 

672.0 

0.0720 

192.5 

316.0 

t 

\ 300.0 

**•73 

•06.6 

0.0600 

229.7 

370.0 


j 390.0 

92.10 

5*0.0 

0.091* 

207.0 

**0.9 

■ ■’ * \ 

*00.9 

59.63 

1070. 0 

0.0*90 

30*. 2 

503.0 


*90.0 

67.16 

1211.0 

0.0*00 

3*1.* 

565.0 


900.0 

7*. 52 

13*0.0 

0.0360 

370.7 

627.1 


600.0 

09**2 

1610.0 

0.0300 

*53.2 

751.2 


700.0 

106. J 

1000.0 

1.0297 

927.6 

•79.3 


000.0 

119.2 

2190.0 

0.0229 

602.1 

959.0 


i 900.0 

13*. 1 

2*10.0 

0.0200 

676.6 

112*. 0 


1 1000*0 

1*9.0 

2600.0 

0.0160 

751.0 

12*0.0 

p "■ • ^ 

\ 1200.0 

170.0 

3220.0 

0.0190 

900.0 

1*96.0 

V ' , ’ . ' ■ • _ > . 

I 1*00.0 

200.6 

3760.0 

0.0129 

15*9.0 

17**. 0 


1600.0 

230.* 

*290.0 

0.0112 

1190.0 

1992.0 

?" ■ F ! 

1000.0 

266.1 

*030.0 

0.0100 

13*7.0 

22*1.5 


2000.0 

297.9 

5360.0 

0.00900 

1*96.0 

2*69.0 


2900.0 

372.* 

6700.0 

0.00720 

1060.0 

3109.0 


3000.0 

6*6*9 

00*0.0 

0.00609 

22*0.0 

3735.0 


• TNO-PMASC OOUNOARV 




ENTROPY 

CV 

CP 

VELOCITY 
OF SGUNO 

•TU/LO-R 

■T U 

/ LO -R 

FT/SEC 

0.3997 

0.6*0* 

0.6016 

750.3 

0.51*0 

0**357 

0.5076 

753.5 

0.0190 

0 .*069 

0.6510 

70S. 7 

0.73*0 

5.5J22 

3.0782 

661.0 

0.0015 

0.5000 

1.607 

530.3 

1.902 

0.00*0 

2.759 

320.3 

0.0026 

0.5090 

1.676 

529.5 

2.15* 

0.7607 

1.026 

300.6 

2.332 

0.75*0 

1.592 

417.0 

2. *79 

0.7*05 

1.685 

*40.6 

2.605 

0.7*55 

l.*25 

*76.0 

2.717 

0 .7**1 

1.307 

58*. 0 

2.019 

0.7*36 

1.360 

526.1 

2.912 

0.7*3* 

1.3*1 

5*5.0 

2.990 

0.7*3* 

1.327 

566.* 

3.079 

0.7*36 

1.316 

565.9 

3.153 

0.7*30 

1.307 

606.7 

3.22* 

0. 7**0 

1.306 

622.7 

3.290 

0.7**2 

1.296 

6*0.2 

3. *13 

0.7445 

1. 205 

673.* 

3.52* 

0. 7**0 

1.270 

706.6 

3.626 

0.7*51 

1.273 

736.7 

3.721 

0.7*52 

1.260 

763.2 

3.600 

0.7*53 

1.205 

790.6 

3.009 

0.7*9* 

1.262 

016.9 

3.960 

0.7*5* 

1.260 

0*2.* 

*.030 

0.7*55 

1.258 

867.0 

*.106 

0.7*55 

1.256 

•90.9 

*.170 

0.7*55 

1.256 

916.2 

*.310 

5.7*55 

1.252 

969.7 

*.**9 

0.7*55 

1.250 

1022.0 

*.960 

0.7*5* 

1.260 

1072.0 

*•677 

0.7*5* 

1.267 

1119.0 

*.069 

5.7*53 

1.265 

1209.0 

5.035 

0.7*52 

1.266 

1292.0 

5.102 

0.7*52 

1.266 

1370.0 

5.313 

0.7*51 

1.263 

1*63.0 

9.539 

0.7*50 

1.262 

isoo.i 

5.731 

0.7*50 

1.262 

1706.0 

5.097 

0.7**9 

1.262 

1026.0 

6.0*3 

•.7**9 

1.262 

1936,0 

6.17* 

3. 7**9 

1.2*2 

2030.0 

6. *51 

0 . 7**9 

1.261 

2270.0 

6.677 

••7**0 

1*261 

2695.0 

6.666 

6 . 7**0 

1.261 

2696.0 

7.03* 

0. 7**0 

1.261 

2060.0 

7.160 

0.7*60 

1.261 

3056.0 

7.311 

• »7**0 

1.261 

3219.0 

7.937 

0.7660 

1.261 

3926.0 

7.729 

0.7660 

1.261 

3000.0 

7.095 

0.7660 

1.261 

6071.0 

0.0*1 

0.7667 

1.261 

6317.6 

6.171 

0.7667 

1.261 

6*91.9 

0.390 

0.7667 

1.261 

6905.0 

0.509 

0.7667 

1.261 

9306.0 

0.799 

0.7667 

1.261 

5756.0 

0.501 

9.7667 

1.261 

6105.0 

9.032 

5.7667 

1.261 

6635.1 

9.309 

5.7*67 

1.241 

7196.5 

9.535 

0.7667 

1.261 

7061.0 



•* 


TMERHOPhVSICAL PROPERTIES OF MEIXUH 4 


11 PSIA ISOBAR 


TEMPERATURE 
DEG* R 

DENSITY 
18/CU FT 

V (OH/DV) 
P 

0TU/L9 

VfDP/DU> v - 
PSIA-CU f T/9TU 

tf(OP/OV) T 

PSIA 

(OV/OTI/V THERMAL 

P CONDUCTIVITY 
1/DEG. R 9TU/FT-MR-R 

VISCOSITY 

tO/FT-SEC 
K 10E+6 

4.0 

5.0 

6.0 

7.0 

e.o 

0*0 

e.o 

9.0 
10.0 
11.0 

5.275 

5.091 

6.703 

6.313 

7.511 

1.311 

7.505 

0.5761 

0.6112 

0.7039 

54.9 

16.7 

15.2 

12.5 
9.43 
6.26 
9.36 
6.32 

10.0 

11.6 

2.26 

6.55 

7.12 

7.13 
6.46 
3.72 
6.45 
3.76 
3.76 
3.76 

<1130.8 

957.0 
7:t.o 

44*. 0 
163.9 
6.69 

161.0 
12.9 
14.5 
15.4 

0.0120 

0.0271 

0.0426 

8.0704 

0.156 

0.441 

0.157 

0.219 

0.159 

0.129 

0.00663 

0.0102 

0.0109 

0.0114 

3.0114 

0.00*77 

0.0114 

0.08664 

0.03699 

0.t*.U74Q 

2.62 

2.67 

2.54 

2.33 

2.05 

0.937 

2.05 

0.963 

1.03 

1.19 

12.0 

13.0 

14.0 

15.0 

16.0 
17.9 
IB. ft 

19.0 
26. ft 

22.0 

0.6250 

0.5643 

0.5155 

0.4751 

0.4411 

0.4119 

0.3665 

0.3643 

0.3446 

0.3112 

13.0 

14.5 
15.9 

17.3 

16.6 

20.0 

21.3 
22.6 
24.0 
26.6 

3.75 

3.74 

3.73 

3.73 

3.72 

3.71 

3.70 

3.70 

3.69 

3.66 

16.0 

16.4 

16.7 
16.9 
17.1 

17.3 

17.4 

17.5 
17.5 

17.7 

0.109 
0.0956 
C.0657 
0.0777 
0.4712 
0 • 06T»9 
0.061? 
0.0574 
0.8540 
0.0464 

0.00762 

f, .00624 

0.00664 

0.00904 

0.00942 

0.00979 

0.0102 

8.0105 

0.0106 

0.0115 

1.16 
1.23 
1.29 
1.35 
1.41 
1-47 
1.53 
1.59 
1 .6 1 - 
lv/5 

24.0 

26.0 
26.0 

36.6 

32.0 

34.0 

36.0 
36.0 

46.6 

0.2636 

0.2610 

0.2417 

6.2251 

0.2107 

0.1960 

0.1666 

0.1766 

3.1679 

29.2 

31.6 

36.3 
36.9 

39.6 
62.0 

44.5 

47.6 

49.6 

3.66 

3.67 
3.66 
3.66 
3.65 
3.69 

3.65 

3.66 
3.64 

17.7 

17.6 

17.9 

17.9 

17.9 

16.0 

16.4 

16.0 

16.0 

0.0436 

6.6401 

0.0370 

0.0343 

0.0320 

0.0300 

8.0203 

0.0267 

0.0253 

0.0121 
0.4127 
0.01?3 
0.013', 
0.01 *»4 
0.4150 
0.0155 
0.0160 
0.0165 

1.65 
t • 95 
2.05 
2.15 
2.24 
2.33 
2.41 
2.53 
2 - 50 

45.0 

56.0 

55.0 
60. • 

70.0 
60.6 
9C.0 

tftt • 6 
120.0 
140.0 

0.1490 

0.1340 

0.1210 

0.1116 

0.09564 

0.10366 

0.07439 

0.06696 

0.05901 

0.04709 

55.6 
62.1 

66.6 
74.6 
67.1 

100.0 

112.0 

126.0 

169.0 

174.0 

3.64 

3.63 

3.63 

3.62 

3.62 

3.62 

3.62 

3.61 

3.61 

3.61 

16.0 

16.0 

16.0 

16.0 

16.1 

16.1 

16.1 

10.0 

10.0 

10.0 

0.0224 
0.0201 
0.0103 
0.0 167 
0.0143 
0.0125 
0.0111 
6.0100 
0.00032 
0.00713 

0.0177 

0.0105 

8.0200 

0.9211 

0.0231 

0.0251 

0.0271 

0.0269 

0.0325 

0-0360 

2.70 

2.97 

3.15 

3.33 

3.66 

3.96 
4.20 

4.96 
5.11 
5.62 

166.0 

166.0 

200.0 

256.0 

360.0 

150.0 

400.0 

400.0 

500.0 

600.0 

0.04166 

0.93723 

0.03391 

0.02602 

0.02239 

0.01916 

0.01677 

0.01491 

0.01362 

0.01110 

199.0 

226.0 

269.0 

311.0 

373.0 

635.0 

697.0 

959.0 

621.0 
745.0 

3.61 

3.61 

3.61 

3.63 
3.60 

i.oe 

3.64 
3.60 
3.60 
3.60 

10.0 

16.0 

16.0 

10.0 

16.3 

10.0 

11.0 

10.0 

10.0 

10.0 

B. 00624 
0.00596 
1.00499 
0.00399 
0.00333 
0.00295 
1.90290 
0.00222 
0.00200 
0.00167 

0.0393 

0.0425 

0.0457 

0.0532 

0.1602 

0.0669 

0.0733 

0.0793 

0.0051 

0.0962 

6.10 

6.57 

6.90 
7.99 
9.01 
10.0 
If. 9 
11.0 
12,7 
14.4 

706.0 

600.0 
506. 0 

1006.0 

1260.0 

1406.0 

1600.0 
1600.0 
2060.0 
2500.0 

0.009907 

0.000369 

9.007697 

9.006712 

0.009993 

0.006795 

0.006199 

0.003729 

0.003356 

0.002665 

069.0 

993.0 
1120.0 

1240.0 

1490.0 

1740.0 

1990.0 

2230.0 

2400.0 

3100.0 

3.60 

3.60 

3.60 

3.60 

3.60 

3.60 

3.60 

3.60 

3*60 

3.60 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

16.0 

10.0 

10.0 

0.00143 

0.90129 

1. 90111 

0.D01B0 

0.800633 

1.000714 

• ••60625 

0.016995 

1.616901 

0.010400 

0.1B7 

0.110 

0.121 

0.137 

0.196 

0.174 

0.191 

0.200 

0.224 

0.261 

16.0 

17.6 

19.1 

20.5 

23.3 
26.0 

20.5 
31.0 

31.4 

39.2 

3081.0 

0.902236 

3720.0 

3.60 

10.0 

M0JJ3 

0.299 

44.6 



• TMO-FMASC 60 UNOARY 




V.-* 

> * 


2d PSIA ISOBAR 

temperature volume ISOTHERM 
DERIVATIVE 

DEO. R CU FT/LB CU FT-PSXA/LB 



6.0 

0.1076 

123.0 


».o 

0.1090 

107.0 


6.0 

a . 1139 

02.9 


7.0 

0.1196 

55.9 


S.Q 

0.1310 

26.0 


* 0.22 V 

J .1367 

19.7 


• 0.22 V 

0.6751 

5.99 


9.0 

0.6/09 

11.6 


10.0 

1.079 

16.7 


n.o 

1.255 

21.0 


12.0 

1. V 20 

26.0 


13.0 

1.570 

20.6 


IV. • 

1.731 

31.0 


15.0 

1.60* 

35.1 

* 

16.0 

2.029 

30.3 


17.0 

2.175 

61.5 

]* 

10.0 

2.319 

66.6 


19.0 

2. V 62 

67.6 

\ 

20.0 

2.60 V 

50.6 


22.0 

2.606 

56.5 

1 

2 V .0 

3.166 

62.3 


26.0 

3 .VVV 

60.0 

• } 

20.0 

3.720 

73.7 


30. 0 

3.996 

79.6 


32.0 

6.270 

05.0 


36.9 

v.svv 

90.6 


36.0 

6.617 

96.2 

‘ 

30.0 

5.089 

102,0 

i 

vo.o 

5.361 

107.0 

i 

V 5.0 

6.0 V 8 

121.0 


50.0 

6.717 

135-0 


55.0 

7.392 

168.6 

i 

60.0 

0.066 

162.0 

\ 

70.0 

9.613 

109.0 

\ 

60.0 

10.76 

216.5 


98.9 

12.10 

263.0 


100.0 

13.65 

270.0 


120.0 

16.13 

323.0 


1 V 0.0 

16.61 

377.0 

i 

166.0 

21.50 

631.0 

‘ 

160.0 

26.10 

605.0 


206.0 

26.06 

530*0 

v ' i 

250.0 

33.56 

672.0 


306.0 

60.27 

• 06.0 

$ 

300.0 

66.97 

960.0 

* 

600*0 

53*67 

1070.0 

i 

690*0 

60.37 

1210.0 

j 

900.0 

67.00 

1360.0 

• i 

. ’i 

600.3 

00.60 

1610.0 

700.0 

93.09 

1000.0 


000.0 

107.3 

2150.0 


060.0 

120.7 

2610.0 


1600.0 

136.1 

2600.0 


1200.0 

160.9 

3220*0 


1600.0 

107.7 

3760.0 

■ f 

1000.0 

216.9 

6290.0 

i 

1000.0 

261.3 

6030.0 

> 

2000.0 

266*1 

9360.0 

t 

5 

2500.0 

335.2 

6700.0 


3000.0 

602.2 

•060.0 


i 
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THERMODYNAMIC PROPERTIES OF HELIUM 6 


ISOCHORE INTERNAL ENTHALPY ENTROPY 

DERIVATIVE ENERGY 

PSIA/R BTU/LB OTU/L9 OTU/LB-R 



13.6 

1.396 

1.796 

26.0 

1.096 

2.301 

30.6 

2.667 

2.667 

31.0 

3.169 

3.612 

29.1 

6.200 

6.669 

27.6 

6.523 

5.030 

6.66 

10.26 

12.76 

3. 12 

11.36 

16.61 

2.65 

12.62 

16.61 

2.26 

13.36 

10.00 

1.96 

16.23 

19.69 

1.77 

15.00 

re. 92 

1.61 

15.90 

22.31 

1.68 

16.71 

23.67 

1.37 

17.51 

35.02 

1.27 

10.30 

26.35 

1.19 

19.06 

27.67 

1.12 

19.66 

28.96 

1.06 

20.66 

30.26 

0.953 

22.16 

32.66 

0.067 

23.71 

35.63 

0.796 

25,26 

37.99 

0.735 

26.76 

60.56 

0.666 

26.26 

63.07 

0.639 

29.79 

65.61 

0.600 

31.30 

66.13 

0.565 

32.61 

50.65 

0.536 

36.32 

53.17 

0.507 

35.63 

55.60 

0.669 

39.96 

61.95 

0.603 

63.36 

60.21 

0.366 

67.68 

76.66 

0.335 

90.83 

00.70 

0.257 

56.32 

93.17 

0.251 

65.77 

105.6 

0.223 

73.26 

118.1 

0.200 

00.70 

130.5 

0.107 

95.62 

155.6 

0.163 

110.5 

100.2 

0.125 

129.6 

205.0 

0.111 

166.3 

?2C.9 

0.100 

155.2 

256.7 

0.0000 

192.5 

316.0 

0.0667 

229.7 

370.0 

0.0971 

267.0 

660.9 

0.0500 

306.2 

503.0 

0.0666 

361.6 

565.0 

0.0600 

370.7 

627.1 

0.0333 

653.2 

751.2 

0.0200 

527.6 

675.3 

0.0290 

602.1 

999.0 

0.0222 

676.6 

1126.0 

0.0200 

791.0 

1260.0 

0.0167 

900.0 

1696.0 

0.0163 

1069.0 

1766.0 

0.0125 

1190.0 

1992.0 

0.0111 

1367.0 

2261.0 

0.0100 

1696.0 

2669.0 

0.00000 

1060.0 

3109.0 

1.00667 

2260.0 

3731.0 


0.399Q 

0 « 6631 

0.5550 

763.5 

0.5133 

0.6350 

0.5053 

750.9 

0.6169 

0.6066 

0.6V79 

715.0 

0.7315 

0.5313 

0.0(66 

650.2 

0.0766 

0.5662 

1.39/ 

5V6.1 

0.9166 

0.6032 

1.70L 

500.0 

1.056 

0.6059 

3.115 

327.5 

2.072 

0.7/63 

2.000 

372.5 

2.26? 

0./572 

1.665 

612.6 

2.616 

0./696 

1.520 

6V5.1 

2.563 

0./660 

1.653 

673.6 

2.657 

0.7663 

1-607 

690.9 

2.760 

0.7636 

1.376 

522.5 

2.055 

0.7633 

1.356 

5V6.5 

2.961 

0.7636 

1.330 

565.3 

3.022 

0.7635 

1.325 

565 1 

3.090 

0.7637 

1.315 

606.1 

3.160 

0.7639 

l.JOr 

622.3 

3.235 

0.7661 

1.300 

439.0 

3.350 

0.7665 

1.29u 

«73.2 

3.670 

0.7666 

1.262 

714.0 

3.572 

0.765* 

1.276 

73 V.O 

3.667 

0.7652 

1.271 

/6S.6 

3.756 

0.7656 

1.267 

793,0 

3.036 

0.7V55 

1.266 

01/. 2 

3.913 

0.7655 

1.262 

0V2.7 

3.965 

0.7655 

1.259 

867.6 

6.053 

0.7656 

1.257 

691.6 

6.117 

0.7656 

1.256 

916.6 

6.265 

0*7656 

1.253 

970.2 

6.357 

0.7V55 

1.250 

1023.0 

6.516 

0.7V55 

1.2*9 

1072.0 

6.626 

0.7656 

1.260 

1120.0 

6.017 

0.7V5V 

1.266 

1209.0 

6.903 

0./V53 

1.265 

1292.0 

5.129 

0.7V52 

1.266 

1370.0 

5.260 

Q.7V52 

1.263 

1666.0 

5.607 

0.7V51 

1.263 

1501.0 

5.679 

0.7V50 

1.262 

1707.0 

5.066 

0.7V50 

1.262 

1026.0 

5.991 

0.7V69 

1.262 

1936.0 

6.121 

0.7V69 

1.262 

2030.0 

6.390 

0.7V69 

1.261 

2270.0 

6.625 

0.7660 

1.261 

2695.0 

6.616 

0.7V60 

1.261 

269V. 0 

6.962 

0.7640 

1.261 

2000.0 

7.120 

Q ,7660 

1.261 

305V. 0 

7.259 

0.7660 

1.261 

3219.0 

7.605 

0.7660 

1.261 

3526.0 

7.676 

0.7660 

1.261 

3000.0 

7.662 

0.7660 

1.261 

6071.0 

7.966 

0.7660 

1.261 

6310.0 

0.119 

0.7667 

1.261 

6551.0 

0.365 

0.7667 

1.261 

6915.0 

0.537 

0.7667 

1.261 

5306.0 

0.703 

0.7667 

1.261 

5756.0 

0.069 

0.7667 

1.261 

6105*1 

0.979 

0.7667 

1.261 

6635.0 

9.256 

0*7667 

1.261 

7196.0 

9.603 

0.7667 

1.261 

7001.0 
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TEMPERATURE 

DENSITY 

V (OH/DV > 

V<OP/OUI - 

V(OP/OV)^ 

<DV/OT \ t 'i 

THERMAL 

VISCOSITY 

THERHAL 

OXELECTRIC 

PRANOTL 



P 

V 

T 

p CONDUCTIVITY 


OIFFUSI VIT Y 

CONSTANT 

NUMBER 

DEO. R 

L8/CU FT 

8TU/L9 

PSXA-CU FT/BTU 

PSIA 

1/DEC. R 

btu/ft-mr-r 

LB/FT- SEC 

SQ FT/HR 










X 10E+6 




4.0 

9.292 

55.5 

2.27 

1150.0 

0.0116 

0.90665 

2.64 

0.00145 

1.02050 

0.794 

5.0 

9.ill 

19.0 

6.55 

975.0 

0.0266 

0.0103 

2.69 

0.Q0223 

1.02038 

0.476 

6.0 

6.664 

15.5 

7.1 * 

730.0 

0.3419 

0.0110 

2.56 

0.00*92 

1.02017 

0.563 

r.o 

6.350 

12.7 

7.16 

467.0 

0.0668 

0.0115 

2.35 

0.00156 

1.61976 

0.641 

s.o 

7.565 

9.70 

6.54 

203.Q 

0.143 

0.0115 

2.06 

0.00106 

1.61896 

0.911 

* 6.226 

7.315 

6.90 

6.26 

144.0 

6.192 

0.0115 

2.00 

0.000924 

1.01863 

1.06 

• 6.224 

1.461 

6.19 

3.74 

6.67 

0.503 

6.00720 

0.946 

0.00156 

1.00523 

1.46 

9.0 

1.136 

7.94 

3.77 

13.2 

0.252 

0.00682 

0,983 

0.00306 

1.00476 

1.04 

1C. 6 

0.9269 

9.72 

3.78 

15.5 

0.171 

0.00709 

1.1*4 

0.00459 

1.00336 

0.066 

11.0 

0.7966 

11.3 

3.78 

16.7 

0.135 

0.00747 

t.ii 

0.80614 

1.00291 

0.617 

12-0 

0.7044 

12.6 

3.77 

17-5 

0.113 

0.00*86 

1.17 

0.00770 

1.00256 

0.760 

13.0 

0.6339 

14.3 

3.76 

1S.0 

6.0964 

0.00629 

1.24 

0.00929 

1.00233 

0.757 

14.0 

0.5777 

15,7 

3,75 

16.4 

0.0076 

0.00669 

1.30 

0.0109 

1.00213 

0.762 

15.0 

0.5316 

17.1 

3.74 

16.7 

0.0791 

0.00906 

1.36 

0.0126 

1.00196 

0.731 

16.0 

0.4929 

16.5 

3.73 

18.9 

6.9723 

0.00946 

1.4? 

0.0143 

1.00102 

0.723 

17.0 

0.4599 

19.9 

3.72 

19.1 

0.0667 

0.00963 

1.48 

0.0161 

1.00170 

0.716 

16.0 

0.4312 

21.2 

3.71 

19.2 

0.0620 

0.0102 

1.54 

0.0168 

1.0C160 

0.714 

19.0 

0.4062 

22.5 

3.71 

19.3 

0.0560 

0.0105 

1.59 

0.0199 

1.00151 

0.711 

2 w • 9 

0.3649 

23.9 

3.70 

19.4 

0.0545 

0.0109 

1.65 

0.0216 

1.00143 

V .709 

22.0 

0 . 3465 

26.5 

1.69 

19.6 

0.0487 

0.0115 

1.76 

0.0256 

1.00129 

0.707 

24.0 

0.3159 

29.1 

3.66 

19.7 

0.0441 

6.0122 

1.66 

0.0300 

1.00116 

0.705 

26.0 

0.2904 

31.7 

3.64 

19.6 

0.0403 

0.0126 

1.96 

C .2345 

1.00106 

0.705 

C6.Q 

0.2666 

34.3 

3.67 

19.6 

0.0371 

0.0134 

2.06 

0.0391 

1.80160 

0.705 

30.0 

0.2503 

36.6 

3.66 

19.9 

0.0344 

8.0139 

2.15 

0.0439 

1.00094 

0.705 

32.0 

0.2342 

39.4 

3.66 

19.9 

0.0321 

0.0145 

2.24 

0.0469 

1.00000 

0.70? 

36.0 

0.2201 

41.9 

3.66 

19.9 

0.0301 

0.0150 

2.33 

0.0940 

1.00C62 

0.706 

36.0 

0.20 76 

44.5 

3.65 

20.0 

0.0283 

6.0155 

2.42 

0.0594 

1.00076 

0.706 

36.0 

0.1965 

47.0 

3.65 

70.0 

0.0267 

0.6160 

2.50 

0.0649 

1.90074 

0.707 

40.0 

0.1665 

49.5 

3.65 

25.0 

0.0253 

C.Q165 

2.56 

3.0705 

1.00070 

0.707 

45.0 

0.1656 

55.6 

3.64 

20. C 

0.0224 

0.0177 

2.78 

0.0655 

1.00062 

0.706 

50.0 

0.1469 

62.1 

3.63 

20.0 

0.0201 

0.0169 

2.97 

0.101 

1.00056 

0.709 

55.6 

0.1353 

66.4 

363 

20.1 

0.0163 

0.0200 

3.16 

0.116 

1.00051 

0.710 

6Q.0 

0.1240 

74.6 

.1.63 

20.1 

0.6167 

0.0211 

3.33 

0-136 

1.00067 

0.710 

76.0 

0.16+2 

67.1 

3.62 

20.1 

0.0143 

0.0232 

3.67 

0.17? 

1.00040 

0.710 

60.0 

0.09295 

100.0 

3.62 

26.1 

0.0125 

0.0251 

3.96 

0.217 

1.00035 

0.709 

96. 0 

0.C6263 

112.0 

3.62 

20.1 

8.6111 

0.0271 

4.26 

1.263 

1.00031 

0.706 

160.0 

0.07437 

124.6 

3.61 

20.1 

0.6100 

0.0269 

6.57 

0.313 

1.00020 

0.706 

120.0 

0.06206 

149.1 

3.61 

20.1 

0.00632 

0.0325 

5.11 

0.422 

1.00023 

0.702 

146.0 

0.05315 

174.0 

3.61 

20.0 

6.00713 

0.0360 

5.62 

0.545 

1.00020 

0.696 

160.0 

0.04652 

199.0 

3.61 

26.0 

6.09624 

0.0393 

6.11 

0.661 

1.00010 

0.696 

160.0 

0.04136 

224.6 

3.61 

20.0 

6.00955 

6,9426 

6.57 

0.629 

1.00016 

0.691 

200.0 

6.03723 

249.1 

3.61 

20.0 

8.60499 

0.0457 

6.56 

0.966 

1.00014 

0.675 

250.0 

0.02979 

311.6 

3.60 

20.0 

0.00399 

9.0532 

7.99 

1.44 

V. 00011 

0.671 

300.0 

6.12463 

373.6 

3.60 

20.6 

0.00333 

0.0602 

9.01 

1.95 

1.00009 

0.665 

350.0 

0.12129 

439.9 

3.60 

26.6 

6.86265 

6.6669 

10.0 

2.53 

1.00006 

0.667 

400.0 

0.01663 

497.1 

3.66 

20.6 

0.00250 

0.6733 

16.9 

3.17 

1.00007 

0.666 

450.0 

6.61656 

559.6 

3.60 

20.0 

6*06222 

9.0753 

11.8 

3.66 

1.10006 

0,666 

500.0 

6.11491 

621.0 

3.66 

26.0 

6.60200 

O.Oifl 

12.7 

4.60 

1.00006 

0.666 

600.6 

0.61243 

745.6 

3.60 

26.0 

6.10167 

6.0962 

14.4 

6.24 

1.01005 

6.669 

706.0 

0.01665 

669.6 

3.60 

26.0 

6.00143 

6.167 

16.0 

6.10 

1.00004 

0.666 

600.0 

0.069321 

993.6 

3.60 

20.0 

6.66125 

6.116 

17.6 

10.2 

1.10014 

0.666 

900.0 

6.001265 

1126. 0 

3.66 

20.0 

6.00111 

0.121 

19.1 

12.4 

1.00003 

0.666 

1001.0 

0.007457 

1246.6 

3.60 

20.0 

0.091QC 

6.137 

20.9 

14.6 

1.00003 

0.697 

1260.6 

6.666215 

1496.6 

3.60 

20.9 

0.666633 

0.156 

23.3 

20.2 

1.00002 

0.667 

1460.0 

6.069327 

1740.0 

3.61 

20.0 

6.660714 

0.174 

26.0 

26.3 

1.00002 

0.667 

1600.0 

0.664661 

1990.4 

3.60 

26.0 

6.000625 

0.191 

26.9 

33.1 

i.oooos 

0.666 

1660.0 

0.104144 

2230.1 

3.60 

20.0 

0.006555 

0.200 

31.0 

40.4 

1.00002 

0.666 

2006.0 

6.663729 

2466.6 

3.60 

20.0 

0.000560 

0.224 

33.4 

46.4 

1.06001 

6.666 

2500.0 

6.062964 

3106.6 

3.60 

20.0 

6.666460 

0.263 

39.2 

71.0 

1.00001 

0.666 

3000.8 

0.002466 

3726.6 

3.60 

20.0 

8.000333 

0.299 

46.6 

97.0 

1.90001 

0.666 
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22 PSIA ISOBAR 


THCRHOOVNANZC PROPERTIES OF HELIUM 4 


TEMPERATURE 

VOLUME 

ISOTHERM 

DERIVATIVE 

ISOCHORE 

DERIVATIVE 

INTERNAL 

ENERGY 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 
OF SOUNO 

0E6. R 

CU FT/LO 

CU FT-PSIA/LB 

PSIA/R 

OTU/LB 

eru/LB 

BTU/li-R 

8TU / 

L9 -R 

FT/SEC 

4.0 

0.1074 

125.0 

13.5 

1.393 

1.031 

0.396? 

0.6370 

0.6503 

766.6 

5.0 

0.1095 

109.0 

26.0 

1.000 

2.334 

0.5119 

0.4344 

0.5033 

764.1 

6.0 

0.1132 

04.7 

30.7 

2.436 

2.697 

0.6146 

0.4059 

0.6441 

721.2 

F.O 

0.1193 

57.9 

32.0 

3.149 

3.635 

0.7204 

0.5304 

0.0563 

658.3 

e.o 

0.1307 

29.2 

29.5 

4.154 

4.666 

G • 6662 

0.5041 

1.340 

557.fi 

• 6.429 

0.1406 

15.6 

26.6 

4.795 

5.367 

0.9910 

0.6170 

2.615 

466.3 

* 6.429 

0.6002 

5.15 

5.06 

10.17 

12.61 

1.010 

0.0075 

3.602 

326.3 

9.w 

0.7552 

9.00 

3.92 

11.09 

14.17 

1.969 

0.7600 

2.255 

363.6 

10.0 

0.9515 

15.5 

3.03 

12.24 

16.12 

2.195 

0.7599 

1.753 

407.4 

11.0 

1-110 

20.0 

2.55 

13.22 

17.77 

2.353 

0.7500 

1.575 

441.4 

12.9 

l.<72 

24.1 

2.22 

14.12 

19.30 

2.46? 

0.746$ 

1.464 

470.7 

13.0 

1.416 

27.0 

1*96 

14.90 

20.75 

2.602 

0.7445 

1.429 

496.9 

1^.0 

1.560 

31.3 

1.79 

15.61 

22.16 

2.707 

0.7436 

1.393 

520.9 

16.0 

1.696 

34.6 

1.64 

16.63 

23.54 

2.802 

0.7433 

1.366 

543.3 

16.0 

1.634 

37.9 

1.52 

17.43 

24.90 

2.669 

0.7433 

1.349 

564.3 

17.0 

1.967 

41.1 

1.41 

16.23 

26.24 

2.971 

0.7434 

1.334 

504.3 

ia.0 

2.106 

44.2 

1.32 

19.02 

27.57 

3.047 

0.7436 

1.323 

603.4 

19.0 

2.230 

47.3 

1.24 

19.60 

26.09 

3.116 

0.7436 

1.314 

621.0 

20.0 

2.360 

56.3 

1.17 

20.56 

30.19 

3.165 

0.7440 

1.306 

639.5 

22.0 

2.616 

56.2 

1.95 

22.12 

32.79 

3.309 

0.7444 

1.295 

673.1 

26.0 

2.673 

62.1 

9.957 

23.66 

35.37 

3.421 

0.7440 

1.266 

704.0 

26.0 

3.127 

67.9 

0.676 

25.19 

37.93 

3.523 

0.7451 

1.26C 

734.9 

26.0 

3.379 

73.6 

0.611 

26.72 

40.40 

3.616 

0.7453 

1.275 

763.6 

30.0 

3.630 

79.3 

0.754 

26.24 

43.03 

3.706 

0.7454 

1.279 

791.1 

32.0 

3.600 

64.9 

0.704 

29.76 

49.56 

3.766 

0.7455 

1.267 

017.6 

34.0 

4.130 

90.5 

0.661 

31.27 

46.09 

3.064 

0.7456 

1.264 

643.1 

36.0 

4.376 

96.1 

0.623 

32.76 

50.62 

3.936 

0 . 7456 

1.261 

667.9 

36.0 

4.626 

102.0 

0.569 

34.29 

53.14 

4.005 

0.7457 

1.259 

691.6 

40.0 

4.674 

107.0 

0.556 

35.60 

55.65 

4.069 

0.7457 

1.257 

915.1 

45.0 

5.492 

121.0 

0.495 

39.56 

61.93 

4.217 

0.7457 

1.254 

970.6 

50.0 

6.107 

135.6 

0.444 

43.32 

60.26 

4.349 

0.7456 

1.251 

1623.0 

55.0 

6.722 

140. Q 

0.403 

47.06 

74.45 

4.460 

0.7456 

1.256 

10.3.0 

60.0 

7.335 

162.6 

0.369 

50.61 

60.69 

4.577 

0.7455 

1.246 

1120.0 

70.0 

6.560 

169.0 

0.316 

56.29 

93.16 

4.769 

0.7454 

1.246 

1210.0 

60.0 

9.763 

216.0 

0.276 

65.76 

105.6 

4.935 

0.7453 

1.245 

1293.0 

90.0 

11.01 

243.0 

0*245 

73.23 

116.1 

5.002 

0.7453 

1.244 

1371.0 

100.0 

12.23 

270.0 

0.220 

60.69 

130.5 

5.213 

0.7452 

1.244 

1444.0 

120.6 

14.67 

3 **4.0 

0.104 

95.61 

155.4 

5.440 

0.7451 

1.243 

1501.0 

140.0 

17.11 

37*. 0 

0.157 

110.5 

160.2 

5.631 

0.7450 

1.242 

1707.0 

166.0 

19.99 

431.0 

0.130 

125.4 

205.1 

5.797 

0.7450 

1.242 

1624.0 

160.0 

21.96 

409.0 

0.122 

140.3 

229.9 

5.943 

0.7450 

1.242 

1935.0 

200.0 

24.42 

930.0 

0.110 

155.2 

254.7 

6.074 

0.7449 

1.242 

2039.9 

250.0 

30.52 

§72.0 

0.0000 

192.5 

316.8 

6.391 

0.7449 

1.241 

2270.0 

300.0 

36.61 

007.0 

0.0733 

229.7 

376.9 

6.577 

0.7449 

1.241 

2495.0 

350.0 

42.70 

941.0 

0.0629 

267.0 

446.9 

6.769 

0.7440 

1.241 

2095.0 

400.6 

46.00 

1070.0 

0.0550 

304.2 

503.0 

6.935 

0.7440 

1.241 

2600.0 

450.0 

54.69 

1210.0 

0.0469 

341.4 

565.1 

7.001 

0.7440 

1.241 

3055.0 

500.0 

00.96 

1340.0 

0.0440 

370.7 

627.1 

7.212 

0.7440 

1.241 

3219.0 

600.0 

73.17 

1610.0 

0.0367 

493.2 

791.2 

7.430 

0.7440 

1.241 

3526.0 

700.0 

69.35 

1000.0 

0.0314 

927.6 

675.3 

7.629 

0.7440 

1.261 

3000.0 

000.0 

97.54 

2190.0 

0*0275 

602.1 

999.0 

7.795 

0.7440 

1.241 

4071.0 

900.0 

119.7 

2410.0 

0.5244 

670.6 

1124.0 

7.941 

0.7440 

1.241 

4310.0 

leco.o 

121.9 

2000.0 

0.0220 

751.0 

1246.0 

0.072 

0.7440 

1.241 

4551.0 

1200.0 

146.3 

3220.0 

1.0103 

900.0 

1496.0 

0.290 

0.7447 

1.241 

6909.0 

1400.0 

170.7 

3760.0 

*.0157 

1049.0 

1744.0 

0.409 

0.7447 

1.241 

5306.0 

1600.0 

199.0 

4290.0 

0.0137 

1190.0 

1992.0 

0.695 

0.7447 

1.241 

9756.0 

1000.6 

219.4 

4030.0 

0.0122 

1347.0 

2241.0 

0.001 

0.7447 

1.241 

0109.0 

2000.6 

243.0 

5360.0 

0.0110 

1496.0 

2469.0 

0.932 

0.7447 

1.241 

6639.0 

2900.0 

304.7 

0700.0 

0.00600 

1060.0 

3109.0 

9.209 

0.7447 

1.241 

7*96.0 

3000.0 

369.6 

0040.0 

0.00733 

2240.0 

3730.3 

9.435 

0.7447 

1.241 

7001,0 
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I 


TWERHOPHYSICAL WOWTirS OF HELIUM 4 


22 PSIA ISOBAR 


ti. 


TEMPERATURE DENSITY 
OCG. R LE/CU FT 


4.0 

5.300 

56.0 

5.0 

5.139 

19.2 

6.0 

0.633 

15.7 

7.0 

0.305 

13.0 

6.0 

7.652 

10.1 

* 0.429 

7.114 

0.42 

* 6.429 

1.666 

6.11 

9.0 

1.324 

7.54 

10.0 

1.051 

9.43 

11.0 

0.6543 

11. 1 

12.0 

0.7662 

12.6 

13.0 

0.7051 

16.1 

14.0 

0.6611 

15.6 

15.0 

0.5690 

17.0 

16.9 

0.5454 

10.6 

17.0 

0.5063 

19.7 

10.0 

0.4763 

21.1 

19.0 

0.4664 

22*6 

20.0 

0.4237 

23.0 

22.0 

0. 3820 

26.4 

24.0 

0.3460 

29.0 

26.9 

0.3190 

31.6 

20.9 

0.2959 

34.2 

30.0 

0.2755 

36.6 

32.0 

0.2577 

39.4 

34.0 

0.2622 

41.9 

36.0 

9.2204 

44.5 

30.0 

0.2162 

47.0 

40.0 

0.2052 

49.5 

69.0 

0.1021 

55.0 

50.0 

0.1637 

62.1 

55.0 

0.1660 

66.6 

60.0 

0.1363 

74.7 

70.0 

0.1160 

07.2 

00.0 

0.1022 

100.0 

90.0 

3.09366 

112.0 

160.0 

0.60179 

129.0 

120.0 

0. 06B10 

149.0 

160.0 

8. 05845 

174.0 

160.0 

8.05110 

199.0 

100.0 

0.04949 

226.0 

200.0 

0.06095 

249.6 

291. i 

0.03277 

311.6 

30*. 1 

0.02731 

373.0 

7*6.8 

0.02342 

639.0 

600.0 

0.02049 

697.0 

690.0 

0.01022 

959.0 

5&0.0 

0.31640 

631.0 

600.0 

0.01367 

769.0 

700.1 

0.61172 

069.0 

060.0 

0.01029 

993.0 

960.6 

0.009116 

1120. • 

1000.0 

0.010203 

1266.0 

1200. • 

0.OQ6O36 

1490.6 

14C0.0 

0.089060 

1746.6 

1600.0 

0.6391X7 

1990.0 

lOOC.O 

•.604996 

2230.0 

2000.0 

0. 006102 

2460.0 

2900.0 

6.003212 

3166. 0 

3090.0 

0.602739 

3720.0 


V(OM/DV> p V<OP/OU) v -tf(OP/OV> T 
■TU/LB PSIA-CU FT/BTO PSIA 


ii60. a 

993.0 

768.0 

666.0 

223.0 

111.0 

8.58 

13.1 

16.3 

17.9 


COV/DIj/tf 
1/DEG. R 


THERMAL 
CONDUCTIVITY 


23.0 


••9116 

0.0262 

0.0610 

0.0699 

0.132 

0.239 

0.590 

0.299 

0.106 

0.162 

0.117 

0.101 

0.0695 

C.0006 

0.0736 

0.0676 

0.0627 

0.0505 

0.0550 

0.0690 

0.0663 

0.0605 

0.0372 

0.0365 

0.9322 

0.0301 

0.0266 

0.0266 

0.0296 

0.0225 

0.0201 

0.0163 

0.9167 

0.0163 

0.0125 

0.0111 

0.0100 

0.00832 

0.00713 

0.00626 
0.00955 
0.00499 
0.00399 
0.00333 
0.00285 
0.00290 
0.00222 
0. 00200 
0.00167 

0.00163 

0.00125 

0.00111 

0.00100 

0.000033 

0.000716 

0.000629 

0.000999 

0.000900 

0.000600 

0.000333 


0.00607 

0.0103 

0.0110 

0.0115 

0.0116 

0.0116 

0.00773 

0.00707 

0.00729 

0.00755 

0.00794 

0.00036 

0.00074 

0.00912 

1.00959 

0.09907 

0.0102 

0.0166 

0.0109 

0.0116 

0.0122 

0.0120 

0.U134 

0.0139 

0.0165 

0.0150 

0.0155 

0.0160 

0.0169 

0.0177 

0-0109 

0.0200 

0.0211 

0.0232 

0.0252 

0.0271 

0.0290 

0.0326 

0.03B0 

0.0393 

0.0426 

0.1697 

0.0932 

0.0602 


VISCOSITY 

THERMAL 

DIELECTRIC 

PRAMDTL 


OIFFUSIVITY 

CONSTANT 

MUMMER 

LB/FT-SEC 

SQ FT/HR 



X 10E+6 




2.66 

0.00146 

1.02051 

0.712 

2.71 

0.00224 

1.02040 

0.476 

2.50 

0.00196 

1.02019 

0.562 

2.37 

0.00160 

1.01981 

0.636 

2.11 

0.00113 

1.01904 

0.870 

1.95 

0.003812 

1.01836 

1.21 

0.990 

0.00129 

1.30583 

1.66 

1.01 

0.00237 

1.00471 

1.16 

1.06 

0.00391 

1.00379 

0.930 

1.12 

0.00536 

1.00325 

0.844 

1.19 

0.00680 

1.00287 

0.798 

1 .25 

0.00028 

1.00258 

0.770 

1.31 

0.00978 

1.00235 

0.752 

1.37 

0.0113 

1.00217 

0.740 

1.63 

0.0129 

1.00201 

0.731 

1.69 

0.0146 

1.00188 

0.724 

1.54 

0.0162 

1.00176 

0.719 

1.63 

0.0100 

1.00166 

0.716 

1.66 

0.0197 

1.00157 

0.713 

1.76 

0.0236 

1.00142 

0.710 


0.0272 

0.0313 

0.0355 

0.0399 

0.0646 

0.0491 

0.0540 

0.0990 

0.0641 

0.0777 

0.0922 

O.lil 

0.124 

0.159 

0.190 

0.249 

0.265 

0.364 

0.496 


8.0669 

10.0 

2.30 

0.0733 

10.9 

2.00 

0.0793 

11.0 

3.51 

0.0051 

12.7 

6.10 

0.0962 

14.6 

9.67 

6.107 

16.0 

7.36 

0.110 

17.6 

9.23 

1.120 

19.1 

11.3 

6.137 

20.9 

13.9 

0.196 

23. J 

16.4 

6.174 

26.0 

23.9 

6.191 

36.5 

30.1 

6.316 

31.0 

36.0 

6.224 

33.4 

44.0 

6.363 

39.2 

64.9 

0.399 

44.6 

00.1 


1.00129 

1.00119 

1.00110 

1.00103 

1.00096 

1.00091 

1.00009 
1.00001 
1.00077 

1.00060 

1.09061 

1.10056 

1.00051 

1.00044 

1.00030 
1.00036 

1.00031 
1.00026 
t. 00022 

1.00019 

1.00017 

1.00015 

1.00912 

1.00010 
1.00009 
1.00000 
1.00007 
1.10006 
1.00069 

1.00004 
1.00004 
1.00003 
1.00003 
1.00003 
l.(*H2 
1.00062 
1* 00002 
1.00002 
1.00001 

1.00001 


0.700 

0.707 

0.706 

0.706 

0.706 

0.707 

0.707 

0.700 

0.700 

0.709 
0.710 
0.710 
0.710 
0.719 
0.709 
0.706 
8.706 
B.702 
• •690 


0.666 




• TRO- PHASE BOUNDARY 




THERMODYNAMIC PROPERTIES OF MELIUH 4 

Ik PSIA ISOBAR 


TEMPERATURE 

VOLUME 

isotherm 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

cv 

CP 

VELOCITY 



DERIVATIVE 

DERIVATIVE 

ENERGY 





OF SOUNO 

OEG. R 

CU FT/LB 

CU FT-PSIA/L3 

PSIA/R 

BTU/LB 

BTU/LB 

BTU/LB-R 

BTU 

/ LB -R 

FT/SEC 

4.1 

0*1072 

127.0 

13.9 

1.391 

1.866 

0.3975 

0.6327 

0.6450 

773.7 

5.0 

0.1093 

111.0 

26.0 

1.661 

2.T67 

0.9104 

0.4337 

0.5013 

769.3 

6.1 

0.1129 

06.9 

30.0 

2.429 

2.927 

0.6126 

0.4654 

0.6405 

727.3 

7. a 

0. 1166 

99.9 

32.2 

3.130 

3.657 

0.7254 

0.5295 

0.6465 

666.1 

1.0 

0.1296 

31.9 

30.0 

4.111 

4.687 

0.8622 

0.5621 

1.292 

569.1 

• «. 620 

0.1490 

12.0 

25.9 

9.C79 

5.723 

0.9665 

0.6331 

2.456 

464.0 

• 6.620 

0.9361 

4.26 

9.73 

10.04 

12.41 

1.762 

0.B066 

4.317 

324.7 

9.0 

0.6497 

7.97 

4.64 

10.76 

13.65 

1.903 

0. 7683 

2.667 

353.4 

u.o 

0.6437 

14.3 

3. 49 

12.06 

15.61 

2.131 

0.7629 

1.661 

401.9 

11.0 

1.004 

19.1 

2.66 

13.08 

17.54 

2.296 

0.7521 

1.629 

437.7 

12.0 

1.160 

23.3 

2.47 

14.00 

19.10 

2.432 

0.7471 

1.516 

467.9 

13.0 

1.269 

27.1 

2.20 

16.67 

20.59 

2.551 

0.7447 

1.453 

494.6 

14.0 

1.617 

30.7 

1.90 

19.72 

22.92 

2.657 

0.7436 

1.411 

519.3 

15.0 

1.949 

34.1 

1.81 

16.99 

23.41 

2.753 

0.7432 

1.361 

542.0 

16.0 

1.671 

17.4 

1.67 

17.36 

24.76 

2.841 

0.7432 

1.360 

963.3 

17.0 

1.799 

60.7 

1.99 

16.16 

26.13 

2.923 

0.7433 

1.344 

563.5 

16.0 

1.917 

43.0 

1.69 

16.99 

27.47 

3.000 

0.7435 

1.331 

602.6 

19.0 

2.037 

66.9 

1.36 

19.74 

26.79 

3.071 

0.7437 

1.321 

621.3 

20.0 

2.197 

96.0 

1.28 

20.92 

30.11 

3.139 

0.7440 

1.313 

639.1 

22.0 

2*394 

96.0 

1.19 

22.07 

32.71 

3.263 

0.7444 

1.300 

673.fi 

24.0 

2.629 

61.9 

1.09 

23.61 

35.30 

3.376 

0.7448 

1.251 

704.8 

26.0 

2.663 

67.7 

0.961 

29.19 

37.87 

3.476 

0.7451 

1.264 

735.1 

26.0 

3.099 

73.9 

0.000 

26.66 

40,43 

3.573 

0.7453 

1.278 

763.9 

30.0 

3.329 

79.2 

0.029 

26.20 

42.96 

3.661 

0.7455 

1.273 

791.4 

32.0 

3.999 

64.9 

0.770 

29.72 

65.52 

3.743 

0.7456 

1.269 

818.0 

34.0 

3.764 

90.9 

0.722 

31.24 

46.06 

3.820 

0.7457 

1.266 

643.5 

36.0 

6.313 

96.1 

0.661 

32.79 

50.56 

3.692 

0,7457 

1.263 

066.3 

36.0 

4.246 

102.0 

0.663 

34.26 

53.11 

3.961 

0.7457 

1.261 

692.3 

40.0 

4.466 

107.0 

0.610 

39.77 

55.63 

4.025 

0.7457 

1.259 

915.6 

49.0 

9.039 

121.0 

Q. 960 

39-94 

61.91 

4.173 

0.7457 

1.255 

971.3 

90.0 

9.999 

139.0 

0.609 

43.29 

68.16 

4.365 

0.7457 

1.252 

1824.0 

99.0 

6.163 

166.0 

0.4V0 

67.09 

74.44 

4.425 

0.7456 

1.250 

1074.0 

60.0 

6.726 

162.0 

0.603 

90.79 

60.66 

4.533 

0.7456 

1.249 

1121.6 

70.0 

7.669 

109.0 

0.344 

96.26 

93.16 

4.72b 

1.7455 

1.247 

1211.6 

60.0 

6.971 

216.0 

U.301 

69.75 

105.6 

4.692 

0.7454 

1.245 

1293.1 

90.0 

10. J9 

243.0 

0.267 

73.22 

110.1 

5.039 

0.7493 

1.244 

1371.0 

100.0 

11.21 

270.0 

0.240 

60.66 

130.5 

5.170 

0.7453 

1.244 

1445.0 

120.0 

13.69 

324.0 

a.20G 

95.61 

155.4 

5.396 

0.7452 

1.243 

1502.1 

140.0 

19.69 

376.0 

0.172 

110.5 

104.2 

5.566 

0.7451 

1.24* 

1706.0 

160.0 

17.92 

431.0 

0.190 

125.6 

205.1 

5.754 

0.7450 

1.242 

1825.0 

100.0 

20.16 

409.0 

0.133 

160.3 

229.9 

5.900 

0.7450 

1.242 

1939.0 

200.0 

22.39 

939.0 

0.120 

195.2 

254.7 

6.031 

0.7490 

1.24* 

2039.1 

290.0 

27.90 

673.0 

0.0960 

192.5 

316.6 

6.306 

0.7449 

1.241 

2279.0 

300.0 

33.96 

607.1 

0.0600 

229.7 

376.9 

6.534 

0.7449 

1241 

2496.0 

390.0 

39.19 

941.0 

0.0666 

267.0 

448.9 

6.726 

0.7446 

1.241 

2695.0 

606.0 

44.73 

1070.0 

0.0666 

304.2 

503.0 

6.691 

0.7446 

1.241 

2801.0 

496. 0 

90.32 

1210.6 

0.0933 

341.4 

565.1 

7.036 

0.7446 

1.241 

3095.6 

900.0 

99.96 

1346.0 

0.0460 

370.7 

627.1 

7.168 

0.7446 

1.241 

1228.6 

600.0 

67.07 

1610.6 

0,0460 

453.2 

751.2 

7.395 

0.7446 

1.241 

3926.6 

700.0 

76.29 

1666.6 

0.0343 

527.6 

075.4 

7.566 

0.7446 

1.241 

3609.0 

006.0 

69.42 

2190.6 

0.0300 

602.1 

999.0 

7.75* 

0.7446 

1.241 

4671.0 

900.0 

106.6 

2426.6 

0.0267 

676.6 

1124.0 

7.696 

0.7446 

1.241 

4316.0 

1000.0 

111.6 

2666.6 

0.0240 

751.0 

1240.0 

6.029 

6.7448 

1.241 

4591.0 

1200.0 

134.1 

3220.0 

0.0200 

900.0 

1496.0 

6.295 

6.7446 

1.241 

4909.1 

1400.0 

196.4 

3760.0 

0.0171 

1049.0 

1744.0 

6.446 

6.7447 

1.241 

5364.1 

1660.0 

176.6 

4290.0 

0.0190 

1190.0 

1992.0 

6.61* 

0.7447 

1.241 

9756.6 

1000.0 

261.1 

4030.0 

0.0133 

1347.0 

2241.0 

6.756 

0.7447 

1.241 

6185.6 

2000.0 

223.9 

9360.0 

0.0120 

1496.0 

2469.0 

6.669 

0.7447 

1.241 

6439.1 

2900.0 

279.3 

6700.0 

0.00960 

1066.0 

sm.o 

3.166 

0.7447 

1.241 

7194.1 

3000.0 

339.2 

0041.0 

o.waoio 

2240.0 

3736.6 

9.39* 

0.7447 

1.241 

7661.6 
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tehperature 

DENSITY 

V (OH/QV) 

n 

VtOP/OUl - 

VIDP/OV> 

<DY/OT>/V 

thermal 

VISCOSITY 

THERMAL 

DIELECTRIC 

PRANOTL 



P 


T 

P 

CONDUCTIVITY 


DXFFUSIVITY 

CONSTANT 

NUMBER 

OEC. R 

L3/CU FT 

BTU/LB 

PSIA-CU FT/BTU 

PSIA 

1/OEG. R 

BT J/FT-MR-R 

LB/FT-SEC 

SQ FT/HR 










V 1CF*6 




a. a 

9.326 

56.5 

2.29 

1160.0 

0.3116 

0.00089 

2.68 

0.00166 

1.02852 

0.700 

5. 0 

9.169 

19.5 

6.55 

1010.0 

0.0257 

0-0103 

2.73 

0.00225 

1.02061 

0.6 If 

6 ■ 0 

6. 6»7 

15.9 

7.16 

767.0 

0.0602 

0.0111 

2.60 

0.00195 

1.02020 

0.562 

7.0 

8.619 

13*3 

7.23 

506. Q 

0.0639 

0.0116 

*•60 

0.00162 

1.01984 

0.631 

6.0 

7.715 

10.5 

6.67 

263.0 

0.123 

0.0117 

2.16 

0.00117 

1.91911 

0.69? 

* 8-620 

6.895 

7.95 

5.86 

82.5 

0.309 

0.0110 

1.90 

0.000697 

1.01605 

1.62 

* 8.620 

1.872 

6.01 

3.79 

7.98 

0.718 

0.00060 

1.03 

0.00104 

1.00649 

1.91 

9.0 

1.569 

7.09 

3.80 

12.3 

0.376 

0.00763 

1.03 

0.00160 

1.00545 

1.33 

10.0 

1.185 

9.16 

3.82 

16.9 

0.206 

0.00733 

1.06 

0.00332 

1.00425 

0.985 

11.0 

0.996 

10.8 

3.B1 

19.0 

0.150 

0.00763 

1.14 

0.00670 

1.00360 

0.673 

12.0 

0.8707 

12.6 

3. 80 

20.3 

0.122 

0.00801 

1.20 

0.00606 

1.00316 

0.818 

13.0 

0.7780 

13 . 9 

3.79 

21.1 

2 .106 

0.00860 

1.26 

0.00763 

1 « 99266 

8.786 

16.0 

0. 7057 

15.6 

3.78 

21.7 

0.0916 

8.00879 

1.32 

0.00662 

1.60256 

0.763 

IS. 0 

0.6671 

16.9 

3.77 

22.1 

0.0821 

0.00917 

1.36 

0.0133 

1.00236 

0.746 

16. 0 

0.5985 

18.2 

3.76 

22.6 

0.0766 

0.00956 

1.64 

0.0117 

1.00220 

0.736 

17.0 

0.5572 

19.6 

3.75 

22.7 

0.0689 

0.00991 

1.50 

0.0132 

1.00205 

0.730 

18.0 

0.5217 

21.0 

3.76 

22.9 

8.0636 

0.0103 

1.55 

0.0166 

1.08193 

0.726 

19.0 

0.6508 

22.3 

3.73 

23.0 

0.0591 

C . 0106 

1.61 

0.8166 

1.00161 

0.720 

20.0 

0.6636 

23.7 

3.72 

23.2 

0.0554 

0.8109 

1.66 

0.0160 

1.00172 

0.717 

22 • 0 

0.6176 

26.3 

3.71 

23.6 

0.0696 

0.0116 

1.77 

0.1216 

1.00155 

0.713 

26.0 

0.3833 

29.0 

3.7C 

23.5 

0.0666 

3.0122 

1.07 

0.0269 

L. 80161 

0.711 

26.0 

0.3693 

31.6 

3.69 

23.7 

0.0606 

0.0128 

1.97 

0.0266 

1.00130 

0.709 

28.0 

0.3231 

36.2 

3.69 

23.7 

0.0374 

0.0136 

2.07 

0.0325 

1.00120 

0.700 

30.0 

0.30 0 7 

36.8 

3.68 

23.8 

0.0366 

0.0160 

2.16 

0.0369 

1.00112 

0.700 

32.0 

0.2813 

39.3 

3.67 

23.9 

0.0323 

0.0 J 65 

2.25 

0.0607 

1.00105 

0.700 

36.0 

0.2662 

61.9 

3.67 

23.9 

0.0302 

0.0150 

2.34 

0.0650 

1.00099 

0.700 

36.0 

0.2692 

66.6 

3.66 

23.9 

0-0286 

0.0156 

2.62 

0.0695 

1.00093 

0.700 

78.0 

0.2350 

67.0 

3.66 

26.0 

0.0298 

0.0161 

2.91 

0.0561 

1.00060 

0.706 

60.0 

0.2238 

69.5 

3.65 

26.0 

0.0256 

Q.U166 

2.59 

0.0588 

1.00066 

0.709 

69.0 

0.1986 

55.9 

3.65 

26.0 

0.0225 

0.0178 

2.79 

0.0713 

1.00076 

0*710 

50.0 

0.1786 

62.1 

3.66 

26.1 

0.0202 

0.0189 

2.96 

0.0666 

1.00067 

0.710 

55.0 

0 . 1623 

69.6 

3.66 

26.1 

0.0183 

0.0200 

3.16 

0.0987 

1.00061 

0.711 

60.0 

0.1687 

76.7 

3.63 

26.1 

0.0167 

0.0211 

3.34 

0.116 

1.00056 

0.711 

70.0 

0.1276 

87.2 

3.63 

26.1 

0-0163 

0.0232 

3.67 

0.166 

1.80060 

0*710 

80. 0 

0.1115 

100.0 

3.62 

26.1 

0.0125 

0.0252 

3.96 

0.161 

1.00062 

0.709 

98.0 

0.89919 

112.0 

3.62 

26.1 

8.0111 

0.0271 

6.26 

0.220 

1,80037 

0. fit 

106.0 

0.98920 

125.0 

3.62 

26.1 

8.0100 

0.0290 

4.57 

0.261 

1.90036 

0*706 

120.0 

0.07636 

169.0 

3.61 

26.1 

0-00832 

0.0326 

5.11 

0.352 

1.90626 

0.702 

166.0 

0.06375 

176.0 

3.61 

26.1 

O.OC713 

8.0360 

5.62 

0.659 

1.60026 

1.690 

168.8 

0.05508 

199.6 

3.61 

26.1 

O.OC626 

0,0393 

6.11 

0.568 

1.00021 

0.696 

186.8 

8.06961 

226.0 

3.61 

26.1 

0-08556 

0.8628 

6.96 

8.691 

1.00019 

8.691 

280.0 

0.06666 

269.0 

3.61 

26.1 

0.00699 

8.8697 

6.96 

0.826 

1.90017 

8.675 

256.8 

8.03976 

311.8 

3.61 

26.0 

8.00399 

8.8932 

7.99 

1.20 

1.00013 

8.671 

310.8 

8.02979 

373.0 

3.60 

26.3 

8.88333 

8.8682 

9.01 

1.63 

1.80011 

8.869 

350.8 

0.02356 

635.8 

3.68 

26.0 

0.88289 

8.8669 

10.0 

2.11 

1.90016 

8.667 

668.8 

8.02235 

697.8 

3.60 

26.8 

0.88250 

8.8733 

10.9 

2.66 

1.06066 

0.666 

650.8 

0.01987 

559.0 

3.69 

26.0 

0.80222 

8.8793 

11.8 

3.22 

1.00006 

8.666 

580.6 

0.01789 

621.0 

3.60 

26.0 

8,80200 

8.8891 

12.7 

3.03 

1.00607 

8.667 

608.0 

8.01691 

769.0 

3.63 

26.0 

0-08167 

8-0962 

16.6 

5.28 

1.00000 

8.668 

786.8 

6.31*78 

869.0 

3.63 

26.8 

8.08163 

8.107 

16.8 

6.79 

1.80085 

8.668 

800.8 

0.81118 

996*0 

3.60 

26.0 

0.88125 

8.118 

17.6 

8.67 

1.06906 

8.688 

988.8 

0.089962 

1120.0 

3.60 

26.0 

8.08111 

8*128 

19.1 

10.3 

1*88906 

8.667 

1808.8 

8.008968 

1268.0 

3.60 

26.0 

8.00180 

8.137 

26.9 

12.6 

1.80083 

8.667 

i2»8.0 

8.007697 

1690.8 

3.60 

26.0 

8.888833 

8.156 

23.3 

16.9 

1*88883 

8.667 

1606.0 

0. .‘06392 

1768.0 

3.68 

26.8 

0.008716 

8.176 

26.0 

21.9 

1.08882 

8.667 

1680.8 

0.8*3993 

1998.8 

3.60 

26.8 

8-008629 

8*191 

26.9 

27.6 

1.88882 

6.666 

1800.8 

9.386972 

2238.8 

3.60 

26.0 

0.888999 

8*286 

31. 0 

33.7 

1.88082 

6.666 

2018 . 0 

8.896675 

2688.8 

3.60 

26.0 

8,808908 

8.226 

13.6 

60.6 

1*88882 

6.666 

2608.8 

0. 003980 

3108. 8 

3.60 

26.8 

8,888600 

8.263 

39 2 

59.1 

1.98881 

6.666 

3000.8 

0.002986 

3720.0 

3.63 

26.8 

8,888333 

6.299 

66.6 

80.8 

1.88881 

6.666 
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TEMPERATURE VOLUME 

ISOTHERM 

ISOCKORE 

INTERNAL 

ENTHALPY 

ENTROPY 

cv 

CP 

VELOCI1 



DERIVATIVE 

DERIVATIVE 

ENERGY 





OF SOUI 

OEG. It 

CU FT/Li 

CU FT-PSIA/LB 

PSIA/R 

BTU/L6 

BTU/L8 

9TU/L0-R 

OTU 

/ LO -R 

FT/SCI 

4.0 

0.1071 

126.0 

13.5 

1.369 

1.905 

0.3966 

0.6277 

0.0397 

770.6 

5. G 

0.1051 

112.0 

26.0 

1.675 

2.601 

0.5690 

0.6330 

0.4994 

774.3 

6 . a 

0.1126 

80.6 

30.9 

2.615 

2.957 

0.6109 

0.-*©49 

0.0370 

733.3 

7.0 

0.1103 

61.9 

32.6 

3.111 

3.601 

0.7225 

0.5266 

0.0373 

073. A 

• •0 

0.1207 

33.7 

30.6 

6.071 

6.690 

0.0567 

0.5602 

1.251 

500.5 

• A* ABO 

0.1503 

0.65 

26.3 

5.363 

6.107 

1.026 

0.6696 

3.! 54 

641.2 

• Mil 

0.6761 

3.33 

6.51 

9.673 

12.10 

1.711 

0.6095 

5.476 

322.9 

9.0 

0.5631 

5.76 

5.61 

10.39 

13.00 

1.006 

0.7969 

3.686 

341.1 

UO 

3.7509 

13.0 

3.91 

11.86 

15.67 

2.060 

0.7660 

1.995 

396.0 

11. « 

0.9050 

10.1 

3.19 

12.93 

17.29 

2.261 

0.7535 

1.090 

433.9 

12. A 

1.066 

22.5 

2.76 

13.60 

10.90 

2.302 

0.7677 

1.554 

465.2 

13.0 

1.173 

26.6 

2.62 

16.77 

20.62 

2.503 

0.7650 

1.676 

492.7 

14.0 

1.296 

30.1 

2.10 

15.63 

21.67 

2.610 

0.7637 

1.629 

517.6 

15.0 

1.616 

33.6 

1.90 

16.66 

23.20 

2.706 

0.7632 

1.390 

560.7 

16.0 

1.533 

37.0 

1.63 

17.20 

26.60 

2.797 

0.7631 

1.372 

562.3 

17. B 

1.660 

60.3 

1.69 

10.09 

26.92 

2.060 

0.7632 

1.353 

562.6 

1A.0 

1.762 

63.5 

1.56 

10.69 

27.37 

2.956 

0.7636 

1.339 

602.2 

19.0 

1.076 

66.6 

1.66 

19.66 

28.70 

3.028 

0.7637 

1.326 

620-6 

28.0 

1.985 

69.7 

1.60 

20.66 

30.02 

3.096 

0.7639 

1.319 

636.6 

22.0 

2.205 

55.7 

1.26 

22.02 

32*64 

3.221 

0.7666 

1.305 

672.6 

26. 0 

2.623 

61.7 

1.16 

23.56 

35.23 

3.336 

0.7666 

1.295 

704.0 

26.0 

2.639 

67.6 

1.06 

25.10 

37.81 

3.637 

0.7651 

1.267 

735.2 

20. 0 

2.056 

73.6 

0.966 

26.63 

60.30 

3.532 

0.7656 

1.261 

764.1 

30 • B 

3.060 

79.1 

0.695 

20.16 

62.93 

3.620 

0.7656 

1.270 

791.7 

32.0 

3.280 

66.6 

0.636 

29.69 

65.60 

3.702 

0.7657 

1.271 

816.3 

36.0 

3.692 

90.6 

0.706 

31.20 

46.02 

3.779 

0.7657 

1.266 

663.9 

36.0 

3.703 

96.1 

0.730 

32.72 

50.55 

3.652 

0.7656 

1.265 

660.7 

3A» 0 

3.916 

162.0 

0*696 

36.23 

53.00 

3.920 

0.7656 

1.262 

692.7 

60.0 

6.126 

107.0 

0.662 

35.76 

55.60 

3.905 

0.7650 

1.260 

910.1 

65.0 

6.660 

121.0 

0.586 

39.51 

61.69 

6.133 

0.7650 

1.250 

971.6 

51.0 

5.170 

135.0 

0.526 

63.27 

00. If 

6.265 

0.7658 

1.253 

1026.0 

55.0 

9.690 

160.0 

0.677 

67.03 

76.62 

6.305 

0.7657 

1.251 

1076.0 

60.1 

6*210 

162-0 

0.637 

50.76 

00.67 

6.693 

0.7657 

1.269 

1122.0 

70.0 

7.268 

109.0 

0.373 

50.26 

93.16 

6.606 

0.7656 

1.247 

1211.0 

AO. A 

0.206 

216.0 

0.326 

65.76 

105.6 

6.052 

0.7655 

1.246 

1294.0 

90.0 

9.316 

263.0 

0.290 

73.21 

110.1 

6.999 

0.7656 

1.245 

1372.0 

too. B 

10.35 

270.0 

0.261 

00.66 

130.5 

5.130 

0.7653 

1.244 

1445.0 

120.0 

12.62 

326.0 

0.217 

95.60 

155.6 

5.357 

0.7692 

1.263 

1562.0 

160 • 0 

16.60 

376*0 

0.166 

110.9 

100.2 

5.966 

0.7651 

1.262 

1706.0 

160.0 

16.55 

631.0 

0*163 

129.6 

205.1 

5.716 

0.7651 

1.262 

1625.0 

100.0 

1J.61 

665.6 

9.166 

160.3 

229.9 

5.060 

0.7650 

1.242 

1935.0 

200.0 

20.67 

539.0 

0.136 

155.2 

256.6 

5.991 

0.7650 

1.262 

2040.0 

250.1 

29.83 

673.0 

0.106 

192.9 

316.8 

6.260 

0.7669 

1.241 

2279.0 

300.0 

30-99 

607.0 

0.0067 

229.7 

376.9 

6.695 

0.7669 

1.241 

2490.0 

390.0 

36.16 

961.0 

0.0763 

267.0 

661.9 

6.606 

0 • 7669 

1.261 

2095.0 

600.0 

61.10 

1070.0 

0.0650 

306.2 

503.0 

6.092 

0.7640 

1.241 

2601.0 

650.0 

66.65 

1210.0 

0.0576 

361.6 

565.1 

6.990 

0.7660 

1.261 

3055.0 

600.0 

91.61 

1360.0 

0.0520 

370.7 

627.2 

7.129 

0.7440 

1.241 

3220.0 

600.0 

61.92 

1610.0 

0.0633 

693.2 

751.3 

7.355 

0.7666 

1.261 

3527.0 

700.6 

72.23 

1060.0 

0. 0371 

927.6 

679.6 

7.566 

0.7440 

1.261 

3009.0 

000.6 

82.96 

2150-0 

0.0325 

602.1 

1600.0 

7.712 

0.7440 

1.261 

6071.0 

OOG.6 

92.65 

2620.0 

0.0209 

676.6 

1126.0 

7.050 

0.7640 

1.241 

6310.0 

loot. 6 

103.2 

2600.0 

0.0260 

751.1 

1260.0 

7.909 

0.7640 

1.261 

6551.0 

12 CO.O 

123.6 

3220.0 

0.0217 

900.0 

1696.0 

0.215 

0.7440 

1.241 

6909.0 

1660.0 

166.6 

3760.0 

0.0106 

1069.0 

1766.0 

0.607 

0.7660 

1.241 

9309.0 

1610.6 

169.0 

6290.0 

0.0162 

1199.0 

1992.0 

0.572 

0.7447 

1.261 

5750.0 

1001.6 

105.7 

6630.0 

0.0166 

1367.0 

2241.0 

0.710 

0.7647 

1.261 

0109.0 

2600.0 

206.3 

5360.0 

0.0130 

1696.0 

2409.0 

0.069 

0.7447 

1.241 

0439.0 

2600.0 

257.6 

6700.0 

0.0106 

*060.0 

3109.9 

9.126 

0.7647 

1.261 

7196.0 

3000.6 

909.6 

6060.0 

0.00067 

2260.0 

3730.0 

9.352 

0.7447 

1.241 

7001.0 
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TCMREP.ATLV*' DENSITY VCDH/OV) V4DP/OU) -V(OP/OVt 

P y T 

OCG. R L8/CU FT STU/LB PSIA-CU FT/3TU PSIA 


0.2152 
0.1936 
8. ITS? 
0.1610 
0.1380 
0.129? 
0.1973 
0 . 19**0 
0.08393 
0.1*989 

0.0*066 

0.09376 

9.06837 

0.03872 

0.33227 

0.027*7 

8.32621 

8.02193 

0.41938 

0.41*19 

0.91386 

0.01212 

8.01077 

8.009*93 

8.340078 

8.03*988 

0.30*899 

8.00938* 

8.086868 

8.00J878 


10V/0TI/V 

THERMAL 

VISCOSITY 

THERMAL 

P 

CONDUCTIVITY 


OIFFUSXVITV 

1/0EG. ft 

BTU/FT-MR-R 

LB7FT-SCC 
X 10E+6 

SQ FT/MR 

0.0112 

0.08094 

2.70 

0.00169 

0.0293 

9.9106 

2.75 

0 .00226 

0.0396 

0.0111 

2.62 

0.00196 

0.0*20 

0.0116 

2.62 

0.00166 

0.116 

0.0116 

2.16 

O.C0121 

0.622 

0.0121 

1.66 

0.000576 

0.927 

0.60937 

1.08 

0.000611 

0.930 

0.06610 

1.07 

0.0012* 

0.22* 

0.06769 

1.14 

0.00262 

0.199 

0.00773 

1.19 

0 ■ CO 616 

0.127 

8.00886 

1.21 

9.00562 

o.to? 

0.00665 

1.27 

0.00671 

0.0937 

0.00666 

1.33 

0.00601 

0.083* 

0.00921 

1.39 

0.80935 

0.0797 

0.00956 

1.65 

0.0107 

0.0*96 

0.00995 

1.53 

0.0121 

0.4*61 

8.0103 

1.56 

0.0136 

0.0997 

0.0106 

1.61 

0.0150 

0.0999 

0.0110 

1.67 

0.01*5 

0.0697 

0.0116 

1.77 

0.0197 

0.0668 

0.0123 

1.86 

0.0229 

0.0608 

0.0129 

1.97 

0.0266 

0.9379 

0.0136 

2.07 

0.0299 

0.0367 

0.8160 

2.1* 

0.0337 

0.0323 

0.0165 

2.25 

0.0375 

0.0383 

0.0191 

2.36 

0.0615 

0.0269 

0.015* 

2.63 

0.0656 

0.0269 

0.0161 

2.91 

0.0699 

0.0259 

0.01*6 

2.59 

0,0563 

0.0229 

0.6176 

2.79 

0.0*96 

0*8232 

0,0189 

2.96 

6.6761 

0.0163 

0.0208 

3.16 

0.0912 

0.01*7 

0.0211 

3.36 

0.105 

0.0163 

0.0232 

3.67 

0.135 

0.9129 

0.4252 

3.99 

0.1*6 

0.9111 

0.0271 

6.26 

6.203 

0.9100 

0.0298 

6.57 

0.261 

0.98832 

0.032* 

5.11 

0.325 

0.00713 

0.03*0 

5.62 

0.620 

0.00*26 

9.0396 

*•11 

0.926 

0.08996 

0.062* 

*.56 

0.630 

0.08699 

0.0657 

6.94 

0.7*1 

0.08399 

8.0932 

7.99 

1.11 

8.08333 

0.0*83 

9.01 

1.50 

0.90289 

8.08*9 

10.0 

1.95 

0.08290 

8.0733 

10.9 

2.66 

8.10222 

0.4793 

11.6 

2.97 

0.96200 

8.0991 

12.7 

3.56 

0.981*7 

0.09*2 

16.6 

6.00 

8.08163 

8.107 

16.0 

6.23 

8.08129 

8.119 

17.6 

7.81 

8-08111 

9.128 

19.1 

9.99 

8.08188 

6.137 

20.9 

11.6 

8.0*8833 

8.19* 

23.3 

15.* 

8.908716 

0.176 

2*«0 

20.3 

0.986*25 

0.191 

20.9 

25.6 

8.089599 

6.208 

31.0 

31.1 

8.989908 

0.226 

33.6 

37.3 

0*980688 

8.2*3 

39.2 

96.6 

0.088333 

0.299 

66.* 

76.6 


1.00193 

1.00161 

1.00*30 

1.00121 

1.00116 

1.00107 

1.00101 

1.00099 

1.00091 

1.00081 

1.00072 

1.080** 

1.080*0 

1.00092 
1.08069 
1.08068 
1.00036 
1.00038 
1.8002* 

1.80023 
1.00028 
1.00010 
1. 90819 
1.00012 
1.00018 

1.08089 
1.80000 
1.00007 
1.0030* 

1.08089 

1.08089 

1.00006 

1.08806 

1.88003 

1.08003 

1.08082 

1.80002 

1.80882 

1-00401 


• TRO- PMAlf OOUMOARV 




THERMODYNAMIC PROPERTIES OF HELIUM A 

2a PSIA ISOOAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

enthalpy 

ENTROPY 

cv 

CP 

VELOCITY 



DERIVATIVE 

DERIVATIVE 

ENERGY 





OF SOUNO 

0E6. R 

CU FT/LB 

CU FT-PSI A/LB 

PSIA/R 

BTU/LB 

BTU/LB 

BTU/L8-R 

0TU 

/ LB -R 

FT /SEC 

4.0 

0.1069 

130.0 

13.4 

1.300 

1.942 

0.3961 

0.6227 

0.6345 

783.5 

5.8 

3.1009 

114.0 

26.0 

1.070 

2.434 

0.5076 

0.4323 

0.4975 

779.3 

6.0 

0.1123 

90.1 

31.0 

2.405 

2.907 

0.6090 

0.4044 

0.6336 

739.1 

7.0 

a. 1179 

63.0 

32.6 

3.094 

3.705 

0.7196 

0.5270 

O.S207 

601.2 

0.0 

0.1270 

35.9 

39.0 

4. 0 34 

4.696 

0.6515 

0.5785 

1.216 

591.4 

* 0.971 

0.1571 

5.69 

22.0 

5.723 

6.537 

1.Q66 

0.6676 

4.410 

417.6 

• 0.971 

0.4174 

2.35 

7.47 

9.644 

11.61 

1.653 

0.0093 

7.660 

321.2 

9.0 

0.4323 

2.85 

7.19 

9.770 

12.01 

1.676 

0.6072 

6.643 

324.0 

1C.0 

3.6593 

11.6 

4.43 

11.64 

15.11 

2.005 

0.7694 

2.167 

309.9 

11 .0 

3.8214 

17.1 

3.54 

12.77 

17.03 

2.109 

0.7551 

1.759 

430.0 

12.0 

3.9535 

21.7 

3.01 

13.75 

10.70 

2.334 

0.7464 

1.594 

462.4 

! 13.0 

1.076 

25.7 

2.65 

14.67 

20.24 

2.457 

0.7452 

1.506 

490.6 

14.0 

1.192 

29.5 

2.36 

15.53 

21.72 

2.567 

0.7430 

1.446 

516.0 

15.0 

1.335 

33.1 

2.16 

16.36 

23.15 

2.665 

3.7432 

1.411 

539.4 

16.0 

1.415 

36.5 

1.99 

17.20 

24.54 

2.755 

0.7431 

1.363 

561.3 

17.0 

1.523 

39.9 

1.84 

16.02 

25.91 

2.639 

1.7432 

1.363 

502.0 

10.0 

1.629 

43.1 

1.72 

10.82 

27.27 

2.916 

0.7434 

1.347 

601,6 

19.0 

1.734 

46.3 

1.61 

19.61 

26.61 

2.966 

0.7436 

1.335 

620.4 

• 20.0 

1 83S 

49.4 

1.52 

20.40 

29.93 

3.056 

0.7438 

1.326 

636.4 

; 22.0 

2.043 

55.5 

1.36 

21.97 

32.56 

3.162 

0.7443 

1.310 

672.7 

24.0 

2.246 

61.5 

1.23 

23.52 

35.16 

3.295 

0.7446 

1.299 

714.9 

1 26.0 

2.440 

67.4 

1.13 

25.06 

37.75 

3.390 

0.7492 

1.291 

735.4 

20.0 

2.646 

73.2 

1.04 

26.59 

t.0.32 

3.494 

0.7454 

1.204 

764.3 

30.0 

2.847 

79.0 

0.967 

26.12 

42.00 

3.562 

0.7456 

1.276 

792.0 

32.0 

3.045 

04.7 

0.902 

29.65 

4f>.44 

3.665 

0.7457 

1.274 

016.7 

36.0 

3.24 2 

90.4 

3.846 

31.17 

47.96 

3.742 

0.7459 

1.270 

644.3 

36.0 

3.430 

96*0 

9.797 

32.69 

50,52 

3.614 

0.7459 

1.267 

669.1 

30.0 

3.634 

102.0 

0.753 

34.20 

53.05 

3.603 

0.7459 

1.264 

693.2 

6C.0 

3.029 

107. 0 

3. 714 

35. 72 

55.57 

3.947 

0.7459 

1.262 

916.6 

45.0 

4.316 

121.3 

0.632 

39.49 

61.67 

4.196 

0.7459 

1.257 

972.3 

50.0 

4.802 

135.0 

0.567 

43.25 

66.15 

4.226 

0.7499 

1.254 

1129.0 

55.0 

5.285 

149.0 

0.514 

47.01 

74.41 

4.347 

0.7450 

1.252 

1079.0 

i 60.0 

5.768 

162.0 

3.470 

50.76 

66.67 

4.656 

0.7457 

1.250 

1122.6 

| 70*0 

6.712 

109.0 

0.402 

56.25 

93.15 

4.649 

0.7456 

1.240 

1211.0 

60.0 

7.694 

216.0 

3.351 

65.73 

105.6 

4.815 

0.7455 

1.246 

1294.0 

90.0 

0.655 

243.0 

0-312 

73.20 

116.1 

4.962 

0.7454 

1.245 

1372.0 

100.0 

9*615 

273.0 

0.261 

60.67 

130.5 

5.393 

0.7453 

1.244 

1446.0 

120.0 

11.53 

324.0 

6.234 

95.59 

155.4 

5.320 

0.7452 

1.243 

1903.0 

140.0 

13.45 

376.0 

0.200 

110.5 

100.2 

5.511 

0.7451 

1.243 

1709.0 

160.0 

15.37 

432.0 

0.175 

125.4 

205.1 

5.67? 

0.7451 

1.242 

1626.0 

100.0 

17.20 

405.0 

0.156 

140.3 

229.9 

5.624 

0.7490 

1.262 

1930.0 

200.0 

19.20 

539.0 

0.140 

195.2 

254.0 

5.954 

0.7490 

1.262 

2040.0 

250.0 

23.99 

673.0 

0.112 

192.5 

316.9 

6.231 

0.74': 9 

1.241 

2279.0 

i 300.0 

20.7S 

007.0 

0.0933 

229.7 

376.9 

6.490 

1.7449 

1.261 

2490.0 

\ 350.0 

33.56 

941.0 

0.0000 

267.0 

441.0 

6.649 

0.7449 

1.261 

2099.0 

; 400.0 

30.35 

1000.0 

0.0700 

304.2 

503.1 

6.015 

0.7446 

1.241 

2001.0 

{ 450.0 

43.14 

1210.0 

0.0622 

341.4 

565.1 

6.961 

C.7446 

1*261 

3099.0 

500.0 

47.93 

1340.0 

0.0560 

370.7 

627.2 

7.092 

0.7446 

1.241 

3220.0 

} 600.0 

57.53 

1610.0 

0.0467 

493.2 

751.3 

7.310 

0.7440 

1.241 

3927.0 

i 700.0 

67.07 

1000.0 

0.0400 

527.6 

•75.4 

7.909 

0.7440 

1.241 

3009.0 

000.9 

76.65 

2150.0 

0.0350 

602.1 

1000.0 

7.675 

0.7446 

1.241 

6072.0 

; too.# 

16.22 

2420.0 

0.0311 

676.6 

1124.0 

7.621 

0.7460 

1.241 

6310.0 

* 1000.0 

95.03 

2000.0 

0.0200 

751.1 

1246.0 

7.952 

0.7446 

1.241 

4991.0 

itoo.o 

114.9 

3221.0 

0.0233 

900.0 

1496.9 

0.176 

0.7446 

1.261 

69O9.0 

1 1400.0 

134.1 

3760.0 

0.0200 

1069.0 

1744.0 

6.370 

1.7466 

1.241 

93O9.0 

» 1600.0 

153.2 

4290.0 

0.0175 

1190.0 

1992.0 

0.939 

0.7446 

1.261 

9790.0 

1OC9.0 

172.4 

4030.0 

0.0150 

1347.0 

2241.0 

0.602 

0.7647 

1.241 

0109.0 

1 tooo.e 

191.5 

5360.0 

3.0140 

1496.0 

2409.0 

0.012 

0.7447 

1.241 

0439.0 

1 29CQ.0 

239.4 

6700.0 

0.0112 

1006.0 

3109.0 

9.009 

0.7447 

1.241 

7194.0 

) 3OO.0 

207.3 

0090.0 

3.00933 

2240.0 

3730.0 

9.316 

0.7447 

1.261 

7001.0 



THERMOPHVSICAL PROPERTIES OF HELIUM 4 


25 PSIA ISOBAR 


TEMPERATURE 

: OEMS! TV 

V ( OH/OV) 

p 

V (OP/DU) - 

V 

VIOP/DVI. 

DEC. R 

L8/CU FT 

BTU/LB 

PSIA-CU FT/BTU 

PSZA 

4.0 

9.35% 

57.5 

2.31 

1220*0 

5.0 

9.167 

20.0 

6.55 

1090.9 

6.8 

6.904 

16.4 

7.16 

603.0 

7.0 

6.484 

13.7 

7.29 

541.0 

8.0 

7.626 

11.1 

6.60 

261.0 

• 8.971 

6.366 

7.01 

5.37 

36.2 

• 8.971 

2.396 

5.79 

3.85 

5.63 

9.0 

2.315 

5.92 

3.85 

6.60 

16. Q 

1.494 

6.51 

3.85 

17.4 

11.9 

1.217 

10.4 

3.85 

20.9 

12.0 

1.049 

12.0 

3.84 

22.7 

13.0 

0.9295 

13.6 

3.62 

23.9 

14.0 

Q.8386 

15.1 

3.31 

24.0 

15.0 

0.7662 

16.6 

3.79 

25.4 

16.0 

0.7966 

16.0 

3.78 

25.8 

17.0 

0.6566 

19.4 

3.77 

26.2 

18.0 

0.6137 

20.8 

3.76 

26.5 

19.0 

0.5767 

22.1 

3.75 

26.7 

20*0 

0.5441 

23.5 

3.74 

26.9 

22.0 

0.4894 

26.2 

3.73 

27.2 

24.0 

0.44.52 

26.6 

3.72 

27.4 

26.6 

0.4985 

31.5 

3.71 

27.5 

28.0 

0.3777 

34.1 

3.70 

27.7 

30.0 

0.3513 

36.7 

3.69 

27.7 

32.0 

0.3264 

39.3 

3.66 

27.6 

34.0 

0.3065 

41.6 

3.66 

27.9 

36.6 

0.2909 

44.4 

3.67 

27.9 

36.0 

0.2752 

47. C 

3.67 

28.0 

40.9 

0.2611 

49.5 

3.66 

20.0 

45.0 

9.2317 

55.6 

3.65 

20.0 

56.0 

0.2963 

62.2 

3.65 

20.1 

55.0 

0.1692 

66.4 

3.64 

26.1 

60.0 

0.1734 

74.7 

3.64 

26.1 

70.0 

0.1465 

67.2 

3.63 

28.1 

oc.o 

0.1300 

100.0 

3.63 

26.1 

90.0 

0.1155 

112.0 

3.62 

26.1 

106.0 

0.1040 

125.0 

3.62 

26.1 

120. 0 

0.98670 

150.0 

3.62 

26.1 

140.0 

0.97434 

174.0 

3.61 

26.1 

166.0 

0.06507 

199.0 

3.61 

20.1 

100.0 

0.99706 

224.0 

3.61 

28.1 

200.0 

0.95200 

249.0 

3.61 

26.1 

290.0 

0.04169 

311.0 

3.61 

20.1 

300.0 

0.03475 

373.0 

3.61 

26.0 

350.0 

0.02979 

439.0 

3.60 

26.0 

401.0 

0.02600 

497.0 

3.60 

26.0 

450.0 

0.02310 

599.0 

3.60 

20.0 

900.0 

0.02007 

621.0 

3.60 

20.0 

600.0 

0.01739 

745.0 

3.60 

26.0 

700.0 

0.01491 

070.0 

3.60 

26.0 

006.0 

0.01109 

994.0 

3.60 

20.0 

9C6.0 

0.01160 

1128. 0 

3.60 

26.0 

1600.0 

0.01044 

1240.0 

3.69 

26.0 

12C9.0 

0.090700 

1490.0 

3.60 

26.0 

1460.0 

0.007497 

1740.0 

3.60 

20.6 

1640.6 

0.000929 

1990.0 

3.60 

20.0 

1060. 0 

0.009001 

2230.0 

3.60 

26.0 

2000.0 

0.005221 

2400.0 

3.60 

20*0 

2500.0 

0.09*177 

3100.0 

3.00 

20.0 

3006.0 

0.003401 

3720.0 

3.60 

20.1 


<DV/DT>/V 

P 

l/oec. r 

THERMAL 

CONDUCTIVITY 

9YU/FT-HR-R 

VISCOSITY 

L0/FT-SEC 
X 10E+6 

thermal 

QIFFUSIVITV 
Sil FT/HR 

DIELECTRIC 

CONSTANT 

0* QUO 

0.00092 

2.72 

0.00150 

1.02054 

0.0249 

0.0104 

2.77 

0.00227 

1.02043 

0.0366 

0.0111 

2.64 

0.00197 

1*02024 

0.0663 

0.0117 

2.44 

0.00166 

1.01990 

0.139 

0.0110 

2.19 

0.00124 

1.01924 

Q . 630 

0.0127 

1.79 

0.000450 

1.01724 

1.33 

0.8110 

1.13 

0.000600 

1.00010 

1.09 

0.0102 

1.13 

0.000605 

1.60766 

0.255 

0.00766 

1.12 

0.00237 

1.06526 

0.(70 

0.00763 

1.17 

0.00366 

1.00435 

0.132 

0.00615 

1.22 

0.00400 

1.00370 

0.111 

0.00652 

1.28 

0.00609 

1.00337 

0.0959 

0.00669 

1.34 

0.00732 

1.00305 

0.0852 

0.00926 

1.40 

0.00857 

1.00200 

0.0769 

0.00963 

1.46 

0.00965 

1.00259 

0.3703 

0.0100 

1.51 

0.0112 

1.00241 

0.0646 

0.0103 

1.57 

0.0125 

1.00226 

0.0603 

0.0107 

1.62 

0.0139 

1.00212 

0.Q564 

0.0110 

1.66 

0.0153 

1.00201 

0.0500 

0.0117, 

1.78 

0.0102 

1.00101 

0.0451 

0.0123 

1.66 

0.0212 

1.00165 

0.0410 

0.0129 

1.96 

0.0244 

1-00152 

0.0377 

0.0135 

2.07 

0.0276 

1.00140 

0.0340 

0.0140 

2.17 

6.0312 

1.00131 

0.0324 

0.0146 

2.26 

0.0346 

1.00122 

0.0303 

0.0151 

2.35 

6.0365 

1.00115 

0.0285 

0.0156 

2.43 

0.0424 

1.00100 

0.0269 

0.0161 

2.52 

0.0463 

1.00103 

0.0255 

0.0166 

2.60 

0.0504 

1.00090 

0.0225 

0.0176 

2.60 

0.0611 

1.00007 

0.0202 

8.0196 

2.99 

0.0726 

1.00070 

0.0103 

0.1201 

3.17 

0.0047 

1.00071 

0.0107 

0.0211 

3.34 

0.0970 

1.00065 

0.0143 

0.1232 

3.67 

0.125 

1.01056 

0.0125 

0.1252 

3.99 

0.156 

1.00049 

0.0111 

0.0271 

4.29 

0.109 

1*00043 

0.0100 

0.0290 

4.57 

0.224 

1.00039 

0.00031 

0.1326 

5.11 

0.302 

1.00033 

0.00713 

0.0360 

9.62 

0.390 

1.00020 

0.00623 

0.0394 

6.11 

0.407 

1.00025 

0.00554 

0.0426 

6.56 

0.593 

1.00022 

0.00499 

0.0457 

6.90 

0.707 

1.00021 

0.00399 

1.0532 

7.99 

1.03 

1.00016 

0.00333 

0.0603 

9.01 

1.40 

1.00013 

0.00205 

0.0669 

19.0 

1.01 

1.00011 

9.00250 

0.0733 

10.9 

2.26 

1.00010 

0.00222 

0.0793 

11.0 

2.76 

1.10009 

0.00200 

0.1051 

12.7 

3.29 

1. 00000 

0.001*7 

0.0962 

14.4 

4.46 

1.00017 

0.90143 

0.107 

16.1 

9.79 

1*00006 

0.00125 

0.110 

17.0 

7.26 

1.00005 

0.00111 

0.120 

19.1 

0.06 

1.00004 

•.ooiao 

0.137 

20.9 

10.6 

1.00004 

0.000033 

0.196 

23.3 

14.9 

1.90003 

0.000714 

0.174 

26.1 

10.0 

1.00003 

0.000029 

0.&91 

20.9 

23.6 

1.30002 

0.001955 

0.200 

31. 1 

20.9 

1.00002 

1.000900 

0.224 

33.4 

34.0 

1. 10002 

0.000400 

0.203 

39.2 

90.7 

1. 01002 

0. 000333 

0.299 

44.6 

09.3 

1.00001 


NUMBER 


8.696 

0.478 

0.541 

8.624 

8. 809 

2.24 

2.84 

2.55 

1.14 

0.944 

0.861 

0.815 

0.786 

0.766 

0.753 

0,743 

0.735 

0.730 

0.726 

0.720 

0.716 

0.714 

0.712 

0.711 

0.711 

0.710 

0.710 

0.710 

0.710 

0.711 

0.711 

0.711 

0.711 

0.711 

0.719 

0.708 

0.706 

0.702 

0*698 

0.694 

0.691 

0.679 

0.671 

0.669 

0.667 

0.666 

0.666 

0.667 

0.660 


0.660 

0.660 

0.667 

0.667 

0.667 

0.667 

0.666 

0.666 

0.666 

0.666 

0.666 
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THERMOOVNANIC PROPERTIES OF HELIUH 4 

30 PSIA ISOBAR 


TCNPCRATURE 

VOLUME 

ISOTHERM 

ISOCHORE 

internal 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 



DERIVATIVE 

DERIVATIVE 

ENERGY 





OF SOUNO 

OEG. R 

CU FT/LB 

CO ft-psia/lb 

PSIA/R 

8TU/LB 

BTU/LB 

0TU/L0-R 

9TU 

/ LB -R 

FT/SEC 

4.B 

8.1367 

132.0 

13.6 

1.386 

1.979 

C • 3955 

0.6179 

0.6294 

766.4 

5.8 

0.1066 

116.0 

26.0 

.1 . 666 

2.668 

0.5063 

0.6316 

0.4956 

784.2 

A. 8 

3.1120 

91.9 

3*. 1 

2.395 

3.018 

C.6071 

0.6639 

0.6304 

744.8 

7.8 

3.1176 

69.7 

32.8 

3.077 

3.729 

0.716) 

0.5270 

0.6206 

666.4 

8.0 

3.1269 

36.1 

3l. 1 

3.999 

6.706 

0.6666 

0.5769 

1.185 

601.6 

9.0 

0.1536 

7.87 

23.7 

9.626 

6.679 

1.053 

0.6623 

3.463 

436.5 

• 9.13* 

3.1665 

3. 10 

21.1 

6.129 

7.356 

1.117 

0.6692 

7.394 

392.7 

• 9.13% 

0.3632 

1.36 

8.76 

1.309 

11.31 

1.582 

0.8372 

13.31 

320.2 

10. 0 

0.5963 

10.2 

5.02 

11.39 

16.70 

1.961 

0.7730 

2.397 

383.4 

11.0 

3.7*75 

16.1 

3.92 

12.61 

16.76 

2.138 

0.7566 

1.639 

426.0 

12. 3 

3.8750 

20.9 

3.30 

13.63 

18.69 

2.268 

0.7691 

1.637 

459.6 

13.0 

3.9919 

25.1 

2.89 

16.56 

20.07 

2.616 

0.7455 

1.512 

468.5 

1%. 8 

1.103 

26.9 

2.58 

15.66 

21.57 

2.525 

0.7439 

1.466 

514.4 

15.0 

1.239 

32.6 

2.16 

16.29 

23.01 

2.625 

0.7432 

1.426 

536.2 

1F.U 

1.313 

36.1 

2.15 

17.13 

26.62 

2.716 

0.7430 

1.396 

560.4 

17.0 

1.616 

39.5 

1.99 

17.95 

25.80 

2.800 

0 . 7h31 

1.273 

581.2 

18.0 

1.516 

62.0 

1.85 

18.76 

27.17 

2.678 

0.7433 

1.356 

601.0 

19.0 

1.613 

69.9 

1.73 

19.55 

78.51 

2.951 

0.7435 

1.343 

619.9 

20.8 

1.710 

69.1 

1.63 

20.36 

29.86 

3.019 

0.7438 

1.332 

636.1 

22.8 

1.903 

55.2 

1.66 

21.91 

32.68 

3.165 

0.7443 

1.316 

672.6 

2%.0 

2.393 

61.3 

1.33 

23.67 

35.10 

3.259 

0.7448 

1.304 

704.9 

26.0 

2.282 

67.2 

1.21 

25.01 

37.69 

3.363 

0.7452 

1.295 

735.5 

28.8 

2.669 

73.1 

1.12 

26.55 

60.27 

3.658 

0.7455 

1.287 

764.6 

30. C 

2.695 

78.9 

1.06 

28.09 

62.86 

3.567 

0.7457 

1.261 

792.4 

32.8 

2.660 

•6.6 

0.969 

29.61 

65.39 

3.629 

0.7456 

1.276 

619.0 

3%. 0 

3.025 

90.3 

0.908 

31.16 

67.96 

3.706 

0.7459 

1.272 

844.7 

36.0 

3.298 

96.0 

0.855 

32.66 

50.68 

3.779 

0-7460 

1.269 

869-6 

38.8 

3.391 

102.0 

0.808 

36.18 

53.02 

3.666 

0.7460 

1.266 

893.7 

%«.o 

3.576 

107.0 

0.766 

35.69 

55.56 

3.912 

0.7460 

1.263 

917.0 

%9. 8 

6.029 

121.0 

0.677 

39.67 

61.85 

6.061 

0.7660 

1.259 

972.6 

58.0 

6.682 

135.0 

0.696 

63.23 

68.13 

6.193 

0.7459 

1.255 

1025.0 

55.0 

6.936 

169.0 

0.551 

66.99 

76.60 

6.313 

0.7459 

1.253 

1075.0 

60.8 

5.385 

162.0 

0.506 

50.76 

80.66 

6.622 

0.7456 

1.251 

1123.0 

78. 8 

6.269 

169.8 

0.631 

58.23 

93.15 

6.616 

0.7457 

1.246 

1212.0 

60.0 

7.166 

217.0 

0.377 

65.72 

105.6 

6 761 

0.7456 

1.246 

1295.0 

90.0 

6.061 

266.0 

0.336 

73.19 

116.1 

6.928 

0.7455 

1.245 

1373.0 

181.8 

8.977 

271.0 

0. 3u 1 

80.66 

130.5 

5.059 

0.7456 

1.264 

1446.0 

128.0 

10.77 

326.0 

0.250 

95.58 

159.6 

5.285 

0. 74'»3 

1.243 

1583.0 

1%0.0 

12.56 

376.8 

0.216 

110.5 

160.1 

5.677 

0.74*2 

1.263 

1709.0 

168.0 

16.39 

632.8 

0.188 

129.6 

205.1 

5.663 

0.7451 

1.242 

1626.0 

100.0 

16.13 

689.0 

0.167 

160.3 

230.0 

5.769 

0.7451 

1.242 

1936.0 

200.8 

17.92 

939.0 

0.150 

155.2 

256.8 

5.920 

0.7650 

1.242 

2940.0 

250.0 

22.39 

673.0 

0.128 

192.5 

316.9 

6.197 

0.7450 

1.242 

2210.0 

308.8 

26.66 

•07.0 

4.106 

229.7 

376.9 

6.623 

0.7449 

1.261 

2496.0 

398.0 

31.33 

961.0 

0.0857 

267.0 

661.0 

6.615 

0-7449 

1.241 

2696.0 

600.0 

35.68 

1008.0 

0.1750 

306.2 

503.1 

6.781 

0.7449 

1.261 

2661.0 

690.8 

60.27 

1218.8 

0.6667 

361.6 

565.1 

6.927 

0.7446 

1.241 

3055.0 

90C.0 

66.73 

1368.8 

0.6680 

370.7 

627.2 

7.096 

0.7648 

1.261 

3220.0 

608.0 

93.67 

1818. • 

0.0500 

653.2 

751.3 

7. *86 

0.74<»6 

1.261 

3527.0 

706.0 

62.61 

1688.0 

0.0629 

527.6 

•75.6 

7 75 

0.7660 

1.261 

3809.0 

081.0 

71.96 

2198.8 

0.0379 

602.1 

IOQO.O 

7.661 

0.7668 

1.261 

4972.0 

908.0 

80.66 

2628.8 

0.0333 

676.6 

126.0 

7.707 

0.7448 

1.241 

4116.0 

1080.0 

•9.61 

2688. 8 

0.0300 

791.1 

1266.0 

7.918 

0.7664 

1.241 

6552,0 

1206. 0 

187.3 

3228.0 

1.0290 

900.0 

1-96.0 

0.166 

0.7468 

1.261 

6986.0 

1680.0 

129.2 

3768.0 

0.0216 

1069.0 

1766.0 

0.339 

0.7468 

1.261 

5305.0 

1906.0 

163.8 

6298.0 

0.0107 

1190.0 

1912.0 

8.501 

0.7446 

1.261 

5756.0 

1800. 0 

168.9 

6838.0 

0.0167 

1367.0 

2261.0 

0.667 

0.7448 

1.241 

6105.0 

2066.0 

178.8 

936B.8 

0.0190 

1696.0 

260 no 

0.778 

0.7447 

1.261 

6635.0 

2960.0 

223.9 

*788.8 

0.0120 

1860.0 

310 <1 . 0 

9.395 

0.7467 

1.261 

7196.0 

1060.0 

268.1 

8898.0 

0.UG0 

2260.0 

3730,9 

9.201 

0.7447 

1.261 

7661.0 
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THCRNOMHVSXCAL PROPERTIES OF HELIUM I. 


30 PSU X SO BAR 


temperature oemsxtt 

V (OH/DV) 

p 

VIOP/OU) 

•V«0P/DY> 

(DV/OT) /V 

thermal 

VISCOSITY 

thermal 

OXELECTRIC 

PRANOTL 

OEC. R 

LO/CU FT 

BTU/L9 

PSIA-CU FT/BTU PS I A 

P 

1/OEG. R 

CONDUCTIVITY 

•tu/ft-mr-r 

Li/FT-SEC 

OIFFUSI VITY 
SQ FT/HR 

CONSTANT 

NUHBER 








X 10E»6 




6.1 

9.0 

6.0 

7.0 

6.0 
9.0 

* 9.13% 

• 9.13% 
10.0 
11.4 

9.372 

9.209 

0.927 

0.919 

7.079 

6.910 

6.406 

2.776 

1.677 

1.339 

90.0 
20.3 

16.0 
16.0 
11.6 

7.69 
6.96 
9.07 
0.19 
10. 1 

2.31 

6.55 

7.20 

;.32 

6.09 
9.69 

9.09 
3.90 
3.00 
3.07 

1230.0 

1060.0 
021.0 

999.0 

300.0 

51.2 
10.6 

3.73 

17.2 
21.6 

0.0109 

0.0266 

0.0379 

0.0507 

0.10% 

0.662 

1.13 

2.35 

0.293 

0.102 

0.00096 

0.4106 

0.0112 

0.0117 

0.0119 

0.0121 

0.0162 

0.0169 

0.00793 

0.00795 

2.76 

2.79 

2.66 

2.66 

2.21 

1.03 

1.71 

1.29 

1.16 

1.14 

0.00152 

0.00226 

0.00196 

0.00166 

0.C0126 

0.000566 

0.000326 

0.000666 

6.00197 

0.00323 

1.02055 

1.02065 

1.02026 

1.01993 

1.01V30 

1.41767 

1.01666 

1.00921 

1.90507 

1.00676 

0.699 

0.670 

0.560 

0.620 

0.793 

1.06 

3.21 

3.46 

1.26 

0.946 

12.0 

13.0 
1%.Q 

15.0 

16.0 

17.0 

19.0 

19.0 
20. C 

22.0 

1.1%3 

1.900 

0.9074 

4.0271 

0.7617 

0.7070 

0.6633 

0.6231 

0.90%7 

0.9299 

11.0 

13.6 

16.9 

16.6 

17.9 
19.3 
20.7 
22.1 
23.6 
26.1 

3.09 

3.06 

3.02 

3.01 

3.79 

3.70 

3.77 

3.76 

3.79 

3.76 

23.0 
25.3 
26.2 

27.0 
27.5 

27.9 
20.2 

20.9 
20.7 

29.0 

0.130 

0.116 

0.0903 

0.0060 

0.0701 

0.0712 

0.0650 

0.0689 

0.0969 

0.0506 

4.00023 

0.00050 

0.00096 

0.00931 

0.00967 

0.0160 

6.0106 

0.0107 

0.0111 

0,0117 

1.26 

1.29 

1.35 

1.61 

1.66 

1.52 

1.57 

1.63 

1.64 
1.79 

0.00660 

0.00955 

0.00671 

0.00709 

0.00910 

0.0103 

0.0116 

0.0129 

0.0162 

0.0169 

1.90610 

1.00366 

1.00329 

1.00301 

1.00270 

1.00259 

1.00262 

1.00220 

1.00215 

1.00196 

0.445 

0.031 

0.790 

0.776 

0.760 

0.769 

0.761 

0.736 

0.730 

0.723 

2%. 0 
26.0 
26.0 

30.0 

32.0 
3%. 0 

36.0 
36.0 
%0.0 

0.6777 

0.6302 

0.6090 

0.3766 

0.3921 

0.3336 

0.3117 

0.2969 

0.2790 

20.0 

31.6 

36.0 

36.7 
39.2 

61.0 
66.6 

66.9 

69.9 

3.73 

3.72 

3.71 

3.70 

3.69 

3.60 

3.60 

3.67 

3.67 

29.3 

29.5 

29.6 

29.7 

29.0 
29.9 
29.9 

30.0 
30.0 

0.0653 

0.0612 

0.0370 

0.0369 

0.0325 

0.0306 

0.0206 

0.0270 

0.0295 

1.6123 

0.9129 

0.0115 

0.0161 

0.0166 

0.0151 

0.0156 

0.0161 

0.0166 

1.69 

1.90 

2.06 

2.17 

2.26 

2.39 

2.66 

2.52 

2.63 

0.0190 
0.0226 
0.0259 
0.0291 
0.0329 
0. 0360 
0.0395 
0.0632 
0.0671 

1.00177 

1.00162 

1.00150 

1.00160 

1.00131 

1.00123 

1.00116 

1.00110 

1.00106 

0.719 

0.716 

0.716 

0.713 

0.712 

0.711 

0.711 

0.711 

0.711 

%9.0 

96.0 
99*0 

60.0 

70.0 
00.0 

90.0 
106.0 
120.0 
1%0.0 

0.2602 
0.2231 
0.2027 
0.1097 
0:1991 
0. 1392 
0.1230 
0.1116 
0.09207 
0.07963 

99.0 
62.2 
60.9 
76.7 
07.3 
100.0 
112.0 
129. • 

190.0 

176.0 

3.66 

3.69 

3.69 

3.66 

3.63 

3.63 

3.62 

3.62 

3.62 

3.61 

30.1 

30.1 

30.1 

30.1 

36.1 

30.1 
30.1 
30.1 
30.1 
30.1 

0.0225 

0.Q2Q2 

0.0103 

0.0167 

0.0163 

0.0125 

o.om 

0.0100 

0.00031 

0.00712 

0.0170 

0.0190 

0.0201 

0.0212 

0.0232 

0.0292 

0.0271 

0.0291 

0.0326 

0.0361 

2.04 

2.99 
3.17 
3.36 
1.64 

3.99 
6.29 
6.57 
5.11 
5.63 

0.0571 

0.0670 

0.0791 

0.0911 

0.117 

0.165 

0.176 

0.209 

0.202 

0.366 

1.00093 

1.00063 

1.00076 

1.00070 

1.00060 

1.00092 

1.00066 

1.00062 

1.00035 

1.00030 

0.711 

0.712 

0.712 

0.712 

0.711 

0.710 

0.700 

0.706 

0.702 

0.690 

160.0 

106.0 

200.0 

290.0 

300.0 

390.0 
%00.0 

690.0 

900.0 

600.0 

0.06970 

0.00190 

0.09900 

0.06600 

0.03723 

0.03192 

0.02796 

0.02606 

0.92239 

1.01063 

199.0 

226.0 

269.0 

111.0 

373.0 

639.0 

697.0 

999.0 

021.0 
769.0 

3.61 

3.61 

3.61 

3.61 

3.61 

3.60 

3.60 

3.60 

3.60 

3.60 

30.1 

30.1 

30.1 

30.1 

30.1 

30.0 

30.0 

30-0 

30.0 

30.0 

0.00623 

0.00556 

0.00699 

0.00399 

0.06333 

0.00209 

0.00290 

0-00222 

0.06200 

1.00167 

0.0396 

0.0626 

0.0697 

0.0932 

1.0603 

0.0669 

0.1733 

0.0793 

0.0051 

0.0962 

6.11 

6.50 

6.91 

7.99 

9.01 

10.0 

11.9 

11.0 

12.7 

16.6 

0.655 

0.553 

0.660 

0.960 

1.40 

1.69 

2.11 

2.57 

3.07 

6.16 

1.00026 

1.00023 

1.00021 

1.00017 

1.00416 

1.00112 

1.00011 

1.00019 

l.MOOO 

1.00007 

0.696 

0.691 

0.679 

0.671 

0.669 

0.667 

0.666 

0.666 

0.667 

0.660 

700.0 

000.0 

900.0 
1000.0 
1200.0 
1600.0 
1600.0 
1000.0 
2000.0 
2900.0 

0.01997 

0.01390 

0.11263 

0.01110 

0.009311 

0.007990 

1.000991 

0.006219 

0.909996 

0.396679 

070.0 

996.0 
1120.0 
1260.0 

1690.0 

1760.0 

1990.0 

2230.0 

2601.0 
3100.0 

3.60 

3.60 

3.60 

3.60 

3.00 

3.00 

3.60 

3.00 

3-60 

3.60 

JO.O 

30.0 

30.0 

30.0 
10.9 

39.0 

30.0 
30.0 
30.0 
30.0 

0.10163 

0.001(9 

1.00111 

0.00110 

0.000033 

0.000716 

0.000629 

0.000559 

0.000900 

•••04604 

0.107 

0.110 

0.120 

0.137 

0.196 

0.176 

0.191 

I.IM 

0.226 

0.263 

16.9 

17.6 

19.1 

20.9 
23.3 
26.0 
20.9 
31.0 

33.6 

39.2 

9.60 

6.77 

3.17 

9.90 

13.9 

17.6 

22.1 

27.0 

32.3 

67.3 

1.00006 

1.04009 

1. 00005 

1.00006 
1.00006 
1.00003 
1.00003 
1.00002 
1. 00102 
1.90002 

0.660 

0.660 

0.667 

0.667 

0.667 

0.667 

0.666 

0.666 

0.666 

0.666 

3006.0 

0.093729 

3720.0 

3.60 

30.0 

0.000393 

0.299 

64.6 

66.6 

1.00011 

0.666 
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32 PSU ISOHA* 


THERMODYNAMIC PROPERTIES OF HELIUM 4 


TEMPERATURE 

volume 

ISOTHERM 

ISOCHORE 

INTERNAL 

Enthalpy 

entropy 

CV 

CP 

VELOCITY 



DERIVATIVE 

DERIVATIVE 

ENERGY 





OF SOUND 

OEC. R 

CU FT/L8 

CU FT-PSIA/L9 

PSIA/R 

8TU/LB 

btu/lr 

DTU/IB-R 

BTU / 

LB -R 

FT/SEC 

4.Q 

0.1165 

133.0 

13.4 

1.364 

2.015 

0.3946 

0.6131 

0.6243 

793.1 

5.0 

0.1064 

117.0 

26.3 

1.859 

2.501 

0.5050 

C .4310 

0.6930 

709.1 

6.V 

0.1117 

93.7 

31.2 

2.366 

3.046 

0.6053 

0.4834 

0.6272 

750.4 

7. y 

0.1170 

67.6 

33.9 

3.061 

3.754 

0.7142 

0.5261 

0.0130 

695.5 

8.0 

0-1261 

40.2 

31.5 

3.967 

4.714 

0.6420 

0.5754 

1.158 

611.6 

9.3 

0.1495 

10.6 

24.7 

5.462 

6.366 

1.035 

0.6546 

2.774 

459.5 

* 9.268 

0.1635 

0.947 

18.6 

6.711 

7.799 

1.191 

0.7202 

21.78 

364.3 

• 9.266 

0.2927 

0.354 

10.9 

6.697 

10.43 

1.474 

0.7962 

50.57 

322.3 

10. C 

0.5296 

8.74 

5.72 

11.11 

14.25 

1.675 

0.7766 

2.721 

376.6 

11.0 

0.6621 

15.1 

4.32 

12.4U 

16.48 

2.066 

C • 7583 

1.933 

421.9 

12.0 

0.6061 

20.0 

3.60 

13.49 

18.27 

2,244 

0-7499 

1.685 

456.6 

13.0 

0-9182 

24.4 

3.13 

14.45 

19.69 

2.373 

0.7459 

1.562 

466.4 

14. Q 

l.Jt - 

26.4 

2.79 

15.34 

21.41 

2.466 

5.7440 

1.690 

512.6 

19.0 

1.125 

32.1 

2.53 

16,21 

22.67 

2.567 

C . 7432 

1.442 

537.0 

16.0 

1.223 

35.6 

2.31 

17.05 

2 v. 30 

2.679 

0.7429 

1.400 

559.4 

17.6 

1.319 

39.1 

2.14 

17.66 

25.69 

2.764 

0.7430 

1.363 

560.5 

16.0 

1.414 

42.4 

1.99 

16.69 

27.07 

2.642 

0.7432 

1.366 

600.4 

19.0 

1.517 

45 . 6 

1.66 

19.49 

28.42 

2.915 

0.7434 

1.350 

619.5 

20.0 

1.596 

46.8 

1.75 

20.29 

29.76 

2.964 

0.7437 

1.339 

637.6 

22.0 

1.760 

55.0 

1.57 

21.66 

32.41 

3.111 

0.7443 

1.321 

672.5 

24.0 

1.959 

61.1 

1.42 

23.42 

35.03 

3.225 

0.7446 

1.300 

704.9 

26.0 

2.137 

67.1 

1.30 

24.97 

37.63 

3.329 

0.7452 

1.296 

735.7 

26.0 

2.313 

73.0 

1 • 2 J 

26.51 

40.21 

3.425 

0.7455 

1.290 

764.8 

36.6 

2.466 

78.6 

1.11 

28.05 

42.79 

3.513 

0.7457 

1.266 

792.7 

32.0 

2.662 

64.6 

1.C4 

29.56 

45.35 

3.596 

0.7459 

1.276 

819.4 

34.0 

2.635 

90.3 

0.971 

31.11 

•*7.90 

3.673 

0.7460 

1.276 

645.1 

36.0 

3.097 

96.0 

0.914 

32.63 

50.45 

3.746 

C • 7 460 

1.270 

67Q.0 

36.6 

3.179 

102.0 

0.663 

34.15 

52.98 

3.615 

0.7461 

1.267 

094.1 

46.0 

3.351 

107.0 

0.616 

35.66 

55.52 

3.660 

0.7461 

1.265 

917.5 

45.0 

3.778 

121. 0 

0.723 

39.44 

61.83 

4.026 

0.7461 

1.260 

973.3 

56.0 

<*.203 

135.0 

0.6**9 

43.21 

68.12 

4.161 

0.7460 

1.256 

1026.0 

55.0 

4.^27 

149.0 

0.566 

46.97 

74.39 

4.260 

0.7460 

1.253 

1076.0 

60.0 

5.050 

162.0 

0.536 

50.73 

60.65 

4 369 

0.7459 

1.251 

1123.0 

76.0 

5.694 

193.0 

0.V6C 

56.22 

93.15 

4.562 

0.7457 

1.249 

1212.0 

66.0 

6.737 

217. C 

0.402 

b5 • 71 

105.6 

4.749 

0.745b 

1.267 

1295.0 

96.0 

7.576 

244.0 

J. 357 

73.18 

116.1 

4.695 

0.7455 

1.265 

1373.0 

100.0 

6.416 

271.0 

0.321 

60.65 

130.5 

5.027 

0.7454 

1.245 

1447.0 

120.0 

10.13 

325.0 

0.267 

95.56 

155.4 

5.253 

0.7453 

1.243 

1504.0 

146.0 

11.76 

376.0 

0.229 

110.5 

160.3 

5.445 

0.7452 

1.243 

1709.0 

166.0 

13.45 

432.0 

0.200 

125.4 

205.1 

5.611 

0.7451 

1.262 

1827.0 

160.0 

15.13 

466.0 

0.171 

140.3 

230.0 

5.757 

0.7451 

1.242 

1937.0 

266 • 0 

16.61 

539.0 

0.160 

155.2 

254.6 

5.866 

0.7450 

1.262 

2041.0 

256.0 

21.00 

673.0 

0.126 

192.5 

316.9 

6.165 

0.7450 

1.262 

2200.0 

300.0 

25.16 

606.0 

0.107 

229.7 

379.0 

6.391 

0.7449 

1.261 

2497.0 

350.0 

29.37 

942.0 

9.C914 

267.0 

441.0 

6.563 

0.7449 

1.261 

2696.0 

400.0 

33*56 

1060.0 

0 . G6C0 

304.2 

503.1 

6.749 

0.7449 

1.241 

2001.0 

450.0 

37,75 

1210.0 

0.0711 

341.5 

565.2 

6.695 

0.7440 

1.261 

3056.0 

500. 0 

41.94 

1340.0 

0.9640 

37A.7 

627.2 

7.026 

0.7448 

1.261 

3221.0 

600.0 

50.32 

1610.0 

C • 0533 

453.2 

751.3 

7.252 

0.7446 

1.261 

3527.0 

760.6 

56.74 

1660.0 

0.0457 

527.6 

675.4 

7.443 

0.7446 

1.241 

3009.0 

600.0 

67.07 

2150.0 

0. 0*4 0 0 

602.1 

1000.0 

7.609 

0.7646 

1.241 

6072.0 

90C.0 

75.45 

2420.0 

0.0356 

676.6 

1124.0 

7.75'> 

0.7446 

1.241 

6310.0 

1660.0 

63.63 

2660.0 

0.0320 

751.1 

1240.9 

7.866 

6.7646 

1.241 

6552.0 

1206*0 

100.6 

3220.0 

0.0267 

900. 0 

1496.0 

6.112 

0.7446 

1.241 

4906.0 

1460.0 

117.3 

3766.0 

0.0229 

1049.0 

1744.0 

6.303 

0.7446 

1.241 

5365.6 

1600.0 

134.1 

4290.0 

0.020u 

1196.0 

1992. C 

6.669 

0.7466 

1.241 

5756.0 

10CC.0 

150.9 

4630.0 

0.0176 

1347.0 

2241. <1 

6.615 

0.7*48 

1.261 

6105. C 

2006.0 

167.6 

5360.0 

0.0160 

1496.0 

2469.0 

6.746 

0.7646 

1.241 

6435.0 

2500.0 

209.5 

b/00.0 

0.0126 

1666.0 

3110.0 

9.623 

0.7447 

1.241 

7195.0 

3006.0 

251.4 

0050.0 

0*3107 

2240.0 

3730. C 

9.249 

0.7647 

1.261 

7001.0 
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TMERHOPHYSICAL PROPERTIES OF HELIUM 4 


32 PSIA ISOBAR 


temperature 

OENSITY 

V (OH/OV) 

p 

VOP/ OU) y 

•V(QP/OV>. 

OEG. R 

L9/CU FT 

3TU/LB 

PSIA-CU FT/8TU PSIA 

4.Q 

9.366 

56.4 

2.32 

1250.0 

5.0 

9.223 

20.5 

6.55 

1000.0 

6.0 

6.949 

16.9 

7.21 

836.0 

7. a 

6.545 

14.2 

7.35 

577.0 

6.0 

7.329 

11.7 

6.90 

316.0 

9.0 

6.690 

0.07 

5.65 

72.0 

• 9 . 266 

5,451 

b.06 

4.73 

5.16 

• 9.206 

3.416 

5,59 

4.01 

1.21 

10.0 

1.666 

7.65 

3.90 

16.5 

11.6 

1.466 

9.66 

3.69 

22.1 

12.0 

1.241 

11.6 

3.87 

24.9 

13.0 

1.069 

13.2 

3.66 

26.6 

14.0 

0.9766 

14.6 

3.64 

27.7 

15.0 

0.6669 

16.3 

3*82 

26.5 

16.0 

6.8175 

17.7 

3, 6i 

29.1 

17.0 

0.7579 

19.2 

3.79 

29.6 

16.0 

3*7073 

20*6 

3.76 

30.0 

19.0 

0.6637 

22.0 

3.77 

30.3 

20.0 

0.6256 

23.3 

3.76 

30.5 

22.0 

0.5616 

26.0 

3.75 

30.9 

24.0 

0.5104 

26.7 

3.74 

31.2 

26.0 

6.4660 

31.4 

3.72 

31.4 

20.0 

0.4324 

34.0 

3.71 

31.5 

36.0 

0.4020 

36.6 

3.70 

31.7 

32.0 

0.3757 

39.2 

3.7J 

31.6 

34.0 

0.3520 

41.0 

3.69 

31.6 

36.0 

0.3325 

44.4 

3.68 

31.9 

36.0 

0.3145 

46.9 

3.66 

32.0 

40.6 

0.2964 

49.5 

3.67 

32.0 

45.0 

0.2647 

55.0 

3.66 

32.1 

50.0 

0.2379 

62.2 

3.65 

32.1 

55.0 

0.2161 

66.5 

3.65 

32.1 

66.0 

0.1900 

74.6 

3.64 

32.1 

70.0 

0.1697 

67.3 

3.64 

32.2 

00.0 

0.1464 

100.0 

3.63 

32.2 

90.0 

0.1320 

112.0 

3.63 

32.2 

106.0 

0.1100 

125.0 

3.62 

32.2 

120.0 

0.09903 

150.0 

3.62 

32.1 

140.0 

0.06492 

174.0 

3.62 

32.1 

160.0 

0.07434 

199.0 

3.61 

32.1 

106.0 

9. 06610 

224.0 

3.61 

32.1 

200.0 

i 05950 

249.0 

3.61 

32.1 

250.0 

a 34763 

311.6 

3.51 

32.1 

300.0 

0.03971 

373.0 

3.61 

32.1 

350.0 

0.03404 

435.0 

3.61 

32.1 

406.0 

0.02979 

497.0 

3.60 

32.0 

450.0 

9.02649 

559.0 

3.60 

32.0 

500.0 

M. 02304 

621.0 

3.60 

32.0 

600.0 

0.01907 

745.0 

3.60 

32.0 

700.0 

0.31794 

070.0 

3.60 

32.0 

000.0 

0.01491 

994.0 

3.60 

32.0 

900.0 

0.01325 

1120.0 

3.60 

32.0 

1000.0 

0.01193 

1240.0 

3.60 

32.0 

1200.0 

0.009942 

1490.0 

3.60 

32.0 

1400.0 

0.006522 

1740.0 

3.60 

32.0 

1660.0 

0.00745? 

1990.0 

3.60 

32.0 

lOdO.O 

1.006(29 

22J0.I 

3.60 

32.0 

2100. 0 

0.005966 

2406.0 

3.60 

32.0 

2100.0 

0.004773 

3100.0 

3.60 

32.0 

3000*0 

0.003976 

3720.0 

3.60 

32.0 


(Otf/OT ) / Y 
P 

THERMAL 

CONDUCTIVITY 

VISCOSITY 

THERMAL 
OIFFUSI VITY 

OIELECTRIC 

CONSTANT 

1/OCG. P 

BTU/FT-HR-R 

LB/FT-SEC 
X 10E*6 

SQ FT/HR 

0.0107 

0.00096 

2.76 

0.00153 

1.02056 

0.0241 

0.01G4 

2.01 

0.00225 

1.02046 

0. 03? 2 

0.0112 

2.68 

0.00199 

1.02027 

0.0572 

0.0116 

2.48 

0.08169 

1.01995 

0.0969 

0.0120 

2.24 

0.00131 

1.01935 

0.344 

0.0121 

1.66 

0.000651 

1.01775 

3.60 

3.0227 

1.61 

0.000191 

1.01562 

9.04 

0.0369 

1.29 

0.000225 

1.01096 

0.347 

0.00625 

1.17 

0.00161 

1.00654 

0.196 

0.00606 

1.20 

0.00265 

1.00510 

8.145 

0.00632 

1.25 

0.00396 

1.00443 

0.116 

0.30665 

1.33 

0.00506 

1.00392 

0.101 

0.00900 

1.36 

0.00619 

1.00353 

0.0665 

0.00936 

1.42 

0.00730 

1.00323 

0.0794 

0.00972 

1.47 

0.09844 

1.00298 

0.0722 

o.aioi 

1.53 

9.00960 

1.00277 

0.0663 

0.0104 

1.56 

0.0108 

1.00259 

0.0615 

0.0100 

1.64 

0.0120 

1.00243 

0.0574 

0.0111 

1.69 

0.0132 

1.00230 

0,0507 

0.0117 

1.79 

0.0156 

1.00207 

0.0456 

0.0124 

1.89 

0.0165 

1.00169 

C* 041 4 

0.0129 

1.99 

0.0213 

1.00173 

0.0379 

0.0135 

2.08 

0.0242 

1.00160 

0.0351 

0.0141 

2.16 

0.0273 

1.00149 

C.0326 

0.0146 

2.27 

0.0304 

1.00140 

0.0305 

0.0151 

2.35 

0.0337 

1.00131 

C.0286 

0.0157 

2.44 

0.0371 

1.00124 

0.0270 

0.0162 

2.52 

0.0405 

1.00117 

0.0256 

0.9167 

2.60 

0.0441 

1.00111 

0.0226 

0.0176 

2.60 

0.0535 

1.00099 

0.0202 

0.0190 

2.99 

0.0636 

1.00009 

0.0183 

0.0201 

3.17 

-.0742 

1.00001 

1.0167 

0.0212 

3.3? 

0.0655 

1.08074 

0.0143 

0.0232 

3.66 

0.110 

1.00064 

0.0125 

0.0252 

3.99 

0.136 

1.00056 

0.0111 

0.0272 

4.29 

8.165 

1.00050 

0.0100 

0.0290 

4.56 

0.156 

1.00065 

0.00831 

0.0326 

5.12 

0.265 

1.00037 

0.00712 

0.0361 

5.63 

0.342 

1.00032 

0.00623 

0.0394 

6.11 

0.426 

1.00026 

0.00554 

0.0426 

6,58 

0.519 

1*00025 

0.00459 

0.0457 

6.91 

0.619 

1.00022 

0.00399 

0.5532 

7.99 

0.900 

1.10018 

0.00333 

0.0603 

9.02 

1.22 

1.00015 

0.00205 

0.0670 

10.0 

1.50 

1.00013 

0.01250 

8.1733 

10.9 

1.90 

1.I0011 

0.00222 

0.0793 

11.6 

2.41 

1.00010 

0.00200 

0.065ft 

12.7 

2.00 

1.00C09 

0.00166 

0.0962 

14.4 

3.91 

1.00006 

0.00143 

0.107 

16.0 

5.06 

1.60066 

0.00125 

0.110 

17.6 

6.35 

1.06606 

0.00111 

0.120 

19.1 

7.76 

1.00065 

0.00100 

0.13? 

20.5 

9.20 

1.00065 

0.000033 

0.156 

23.3 

12.7 

1.00664 

0.000714 

0.174 

26.0 

16.5 

1.00003 

0.000625 

0.191 

20.5 

20.7 

1.60003 

0.000555 

0.200 

31.0 

25.3 

1.10003 

0.000500 

0.224 

33.4 

30.3 

1.00002 

0.000400 

0.263 

39.2 

44.3 

1.00002 

0.000333 

0.299 

44.6 

60.6 

1.00002 


PRANDTL 

NUMBER 


0*693 

0.670 

0.560 

0.617 

0*770 

1.55 

5.57 

6*05 

1.39 

1.03 

0*912 

0.069 

3.011 

0*706 

0.760 

0.756 

0*766 

0.739 

0.736 

0*726 


0.721 

0.710 

0.716 

0.716 

0.713 

0.713 

0.712 

0.712 

0.712 

0.712 

0.712 

0.712 

0.712 

0.711 

0.710 

0.700 

0.706 

0.702 

0.690 


0.696 

0.691 

0.675 

0.671 

0.669 

0.667 

1.666 

0.666 

0.667 

0.660 


0.660 

0.660 

0.667 

0.667 

0.667 

0.667 


0.666 

0.666 

0.666 


• TMO-PHA: f OOUNOARY 


61 


33 PSIA ISOBAR 


THERHOOVNAHIC PROPERTIES OF HELIUM 6 


TEMPERATURE VOLUME 

ISOTHERM 

ISOCHORE 

INTEGRAL 



DERIVATIVE 

DERIVATIVE 

ENERGY 

OEG. R 

CU FT/13 

CU ft-psxa/lb 

PSIA/R 

BTU/LP 

6.0 

0.1066 

136.0 

13.6 

1.303 

5.0 

V.1063 

110.0 

26*1 

1.056 

1.1 

0.1116 

96.6 

31.2 

2.361 

7.o 

0.1160 

60.5 

33.1 

3.053 

a. a 

0.1250 

61.2 

31.7 

3.951 

9.0 

0.1670 

12.1 

25.2 

5.622 

10.0 

0.6900 

7.97 

6.12 

10.96 

11.0 

3.6521 

16.6 

6.56 

12.35 

12.0 

0.7766 

19.6 

3.76 

13.63 

13.0 

<1.0067 

26.0 

3.26 

16.36 

16.0 

0.9079 

20.1 

2.90 

15.30 

15.0 

1.007 

31.0 

2.62 

16.17 

16.0 

1.103 

35.6 

2.6C 

17 01 

17.0 

1.276 

30.9 

2.21 

17.66 

16. a 

1.360 

62.2 

2. 06 

10.66 

19.0 

1.650 

65.5 

1.93 

19.66 

20.0 

1.560 

60.6 

1.01 

29.26 

22.0 

1.726 

56.9 

1.62 

21.03 

25.0 

1.090 

61.0 

1.67 

23.60 

26.0 

2.371 

07.0 

1.36 

26.95 

28.0 

2.262 

72.9 

1.26 

26.66 

30. C 

2.612 

70.7 

1.15 

20.03 

32.0 

2.500 

06.5 

1.07 

29.56 

36.0 

2.760 

90.3 

1.0J 

31.09 

36.0 

2.916 

95.9 

9.963 

32.61 

30.0 

3.303 

102.0 

0* 091 

36-13 

60.0 

3.269 

107.0 

3.066 

35.65 

65.0 

3.666 

121.0 

9.766 

39.63 

50.0 

6.076 

135.0 

0.666 

63. 20 

55.0 

6.607 

169.0 

0 . oQ 7 

66.96 

60.0 

6.090 

162.3 

0.555 

50.72 

70.0 

5.717 

190.0 

0.676 

50.21 

• 0.0 

6.536 

217.0 

6. 616 

65. 7C 

90.0 

7.369 

266.0 

0.360 

73.10 

leo.e 

0.166 

271.0 

0.331 

63.65 

120.0 

9.793 

325.0 

0.275 

65.50 

160.0 

11.62 

376.0 

0.236 

110.5 

160.0 

13.05 

632. Q 

0.206 

125.6 

100.0 

16.67 

606.0 

0.103 

160.3 

too.o 

16.30 

539.0 

0.165 

155.2 

250.0 

23.36 

676.0 

0.132 

192.5 

300.0 

26.62 

•60.0 

0.110 

229.7 

350.0 

20.69 

962.0 

0.0963 

267.0 

600.0 

32.55 

1000.0 

0.0025 

306.2 

650.0 

36. 6L 

1210.0 

0.0733 

361.5 

510.0 

60.67 

1160.0 

0.0660 

370.7 

600.0 

60.79 

1610.0 

0.0550 

653.2 

700.0 

56.92 

1000.0 

0.0671 

527.6 

060.0 

65.06 

2150.0 

0.0612 

602.1 

990.0 

73.17 

2620.0 

0.0367 

676.6 

1600 . 0 

01.29 

2600.0 

C. 0330 

751.1 

1200.0 

97.56 

3220.0 

9.0275 

900.0 

1600. 0 

113.0 

3760.0 

0.9236 

1369.0 

1600.0 

130.0 

6290.0 

0.0206 

1196.0 

1000.0 

166.3 

6030.0 

0.91O3 

1367.0 

2000.6 

162.5 

5360.0 

9.0105 

1696 • 0 

2500.0 

203.1 

6700.0 

0.0132 

1666.0 

3006.0 

263.0 

•050.0 

0-0110 

2261.0 


ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 
OF SOUNO 

otu/lo 

9TU/L0-R 

BTU / 

LB -R 

FT/SEC 

2.336 

C .3965 

0.6107 

0,6219 

795.6 

2.510 

0.5063 

0.63C6 

0.6929 

791.6 

3.063 

0.6066 

0.6031 

0.6257 

753.2 

3.767 

0.7129 

0.5257 

0.8093 

696.9 

6,720 

C • 6390 

0.5766 

1.165 

616.6 

6.326 

1.027 

0.6917 

2.561 

669.6 

16.00 

1.060 

0.7706 

2.936 

373.1 

16.33 

2.063 

0.7591 

1.905 

619.9 

16.16 

2.222 

0.7503 

1.710 

655.6 

19.00 

2.356 

0.7660 

1.570 

605.6 

21.13 

2.667 

0. 76*0 

1.501 

512.0 

22.01 

2.569 

0.7632 

1.650 

936.3 

26.26 

2.661 

0.7629 

1.615 

550.9 

25.66 

2.766 

0.7630 

1.389 

500.1 

27.02 

2.025 

0.7632 

1.369 

600.1 

20.37 

2.099 

0.7636 

1.356 

619.3 

29.71 

2.967 

0.7637 

1.362 

637.6 

32.37 

3.096 

0.7662 

1.326 

672.6 

36.99 

3.206 

0.7666 

1.315 

785.6 

37.60 

3.313 

0.7*52 

1.300 

735.7 

60.19 

3.609 

0.7655 

1.292 

765.0 

62.76 

3.697 

0.7650 

1.205 

792.0 

65.33 

3.500 

0.7659 

1.206 

019.6 

67.00 

3.650 

0.7660 

1.275 

065.3 

50.63 

3.730 

0.7661 

1.271 

070.2 

52.9' 

3.799 

0.7661 

1.260 

896.3 

95.99 

3.066 

0.7661 

1.265 

917.0 

61.02 

6.813 

0.7*61 

1.260 

973.6 

6d.ll 

6.165 

0.7661 

1.257 

1026.0 

76.36 

6.265 

0.7660 

1.256 

1076.0 

80.65 

6.376 

0.7*59 

1.252 

1126.0 

93.15 

6.567 

0.7*56 

1.269 

1213.0 

105.6 

6.733 

0.7657 

1.267 

1296.0 

110.1 

6.060 

0.7655 

1.266 

1376.0 

130.5 

9.011 

0.7655 

1.265 

1667.0 

155.6 

5.236 

0.7653 

1. 2*3 

1506.0 

100.3 

5.630 

0.7652 

1.263 

1710.0 

205.1 

9.596 

0.7652 

1.262 

&A27.0 

230.0 

5.762 

0.7651 

1.262 

1937.0 

256.0 

9.073 

0.7651 

1.262 

2061.0 

316.9 

6.150 

0.7650 

1.262 

2200.0 

379.9 

6.376 

0.7669 

1.261 

2697.0 

661.0 

6*566 

0.7669 

1-261 

2696.0 

903.1 

6.733 

C.7669 

1.261 

2002.0 

565.2 

6.079 

0.7669 

1.261 

3056.0 

627.2 

7.010 

0.7660 

1.261 

3221.0 

751.3 

7.237 

1.7660 

1.261 

3527.0 

875.5 

7.620 

C • 7660 

1.261 

3009.0 

1000.) 

7.596 

0.7660 

1.261 

6072.0 

1126.0 

7.760 

0.7660 

1.261 

6319.0 

1260,6 

7.071 

0.7660 

1.261 

6552.0 

1696.0 

0.097 

C • 7660 

1.261 

6906.0 

1766.9 

0.200 

".7660 

1.261 

9305.0 

1992.0 

0.656 

0.7660 

1.261 

5756.0 

2261.3 

0.600 

0.76*6 

1.261 

•is*.e 

2609.0 

0.731 

0.7660 

1.261 

•635.0 

3110.0 

9.000 

0.7667 

1.261 

7195.0 

3730.0 

9.236 

0.7667 

1.261 

7001.0 
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TMEPMOPHYSrCAL PROPERTIES OF M*LlUH k 


33 PSU ISOBAR 


TEMPERATURE DENSITY 
DEC*. R LB/CU FT 


V( OH/OV) V (DP/ DU ) -Y(nP/OV> 

p v T 

8TU/L9 PSIA-CU FT/BTU PSIA 


4. 0 

9.395 

58.7 

2.33 

1260. C 

5.0 

9.232 

20.7 

6.55 

1090. J 

6.0 

6.96) 

17*0 

7.21 

847.0 

7.0 

6.563 

14.3 

7.36 

566.0 

0.0 

7.952 

11.6 

6.93 

326. 0 

9.0 

6.765 

6.33 

5.7? 

62.3 

1C.0 

2.336 

7.6S 

3.91 

16.0 

t‘ .0 

1.53* 

9.76 

3.90 

22.3 

1?. 0 

1.291 

11.5 

3.66 

25.4 

13.8 

1.13) 

13.2 

3.66 

27.2 

14.0 

1.012 

14. 7 

3.85 

26.4 

15.0 

0-92)2 

16.2 

3.63 

29.3 

16.0 

0.6456 

17.7 

3.61 

2«.9 

17.0 

0.7636 

19. 1 

3 • 8 >j 

30.5 

ie. o 

0. 73)9 

20.5 

3.79 

30.9 

19.0 

0-6657 

21.9 

3.76 

31.2 

20.0 

0.6461 

23.3 

3.77 

31.4 

22.0 

0.56J0 

26. C 

3.75 

31.6 

24.0 

0.5268 

26.7 

3.74 

32.1 

26.0 

0. 4830 

31.3 

3.73 

32.3 

20.0 

0.4461 

34.0 

3.72 

32.5 

30.3 

0.4147 

36.6 

3.71 

32.7 

32.0 

0. 3875 

39.2 

3.70 

32.6 

3*« . Q 

0.3636 

41.6 

3.69 

32.6 

36.0 

0.3429 

44.4 

3.69 

32.9 

30.0 

0.3244 

*»b.9 

7.68 

33.0 

40.0 

0.3078 

49.5 

3.67 

33.8 

45.0 

0.2730 

55.6 

3.66 

33.1 

51.0 

0.2453 

62.2 

3.66 

33.1 

55.0 

0.2228 

66.5 

3.65 

33.1 

6C.0 

0.2042 

74.6 

3.64 

33.2 

70. 0 

0.1749 

87.3 

3.64 

33.2 

00.0 

0.1531 

100.0 

3.63 

33.2 

9G.0 

0.1361 

112.0 

3.63 

33.2 

1 0 to . 0 

0.1225 

125.0 

3.62 

33.2 

120.0 

0.1021 

150.0 

3.62 

33.1 

14C.0 

0.08757 

174.0 

3.62 

31.1 

160.0 

0.07665 

199.0 

3.61 

33.1 

100.0 

0.06616 

224. C 

3.61 

33.1 

200.0 

6.06136 

249.0 

3.61 

33.1 

250.0 

0.04911 

311.0 

3.61 

33.1 

300.0 

0.04394 

373. C 

3.61 

33.1 

350.0 

0.03511 

435.0 

3.61 

33.1 

4u6 . 0 

0.03072 

497.6 

3.60 

33.0 

450. 0 

ti .02732 

559.0 

3.63 

33.0 

5CO.O 

0.02459 

621.0 

3.6) 

33.0 

600.0 

0.02049 

746.0 

3.60 

33.0 

700.0 

0.01757 

670.0 

3.60 

33.0 

000.8 

0.01537 

994. G 

3.60 

33.0 

9JQ.9 

0.0iJ67 

1120.0 

3.60 

33.9 

1000.0 

0.01230 

1240.0 

3.69 

33.0 

1200.0 

0.01025 

1493.0 

3.60 

33.0 

14C0.0 

0.306769 

1748. 0 

3.60 

33.0 

1600. U 

0*007690 

1990.0 

3.60 

33.9 

1100.0 

0.006636 

2230.0 

3.69 

33.8 

2000.0 

0.136153 

2680.8 

3.6) 

33.0 

2500.0 

C • 0 0 4 92 3 

3100.0 

3.68 

33.0 

3000.0 

0.004102 

3720.0 

3.60 

33.0 


cov/on/v 

1UERMAL 

VISCOSITY 

THERMAL 

DIELECTRIC 

PRANOTL 

p 

l/oec. r 

CONDUCTIVITY 

9TU/FT-»‘R-R 

LB/FT-SEC 
X 10E+6 

OIFFUSIVITY 
SQ FT/MR 

CONSTANT 

NUMBER 

0.0106 

0.00896 

? . 77 

0.10153 

1.02056 

0.692 

0.0239 

9.01G4 

2.6" 

0.80229 

1.02046 

0.479 

0.0 366 

0.0112 

2.69 

0.00200 

1.02826 

0.540 

0.0565 

0.0116 

2.49 

0.90170 

1.01996 

0.61^ 

0.0967 

0.0120 

2.25 

0.50132 

1.01938 

0.771 

0.307 

0.0121 

1.99 

0.0 00696 

1.01766 

1.45 

0.362 

0.6G645 

1.19 

0.00143 

1.90692 

1.46 

0.203 

0.00615 

1.21 

O.OC268 

1.09540 

1*06 

0.148 

3.0 C 636 

1.26 

0.00379 

1.6046C 

0.926 

0.128 

8. 08 666 

1.31 

0.00487 

1.00406 

0.656 

0.182 

0.00903 

1.37 

0.00594 

1.00365 

0.617 

0.0694 

0.0093'; 

1.42 

0.00703 

1.00334 

0.791 

0.0600 

0*50974 

1.46 

0.00614 

1.00306 

0.772 

0.0727 

0.0101 

1.53 

0.00927 

1.00266 

0.759 

u • 0667 

0.0104 

1.59 

0.0104 

1.00267 

0.749 

0.9616 

0 . 01 06 

1.64 

0.0116 

1.00251 

0.742 

0.0576 

0.0111 

1.69 

0.0126 

1.00237 

0.736 

0.0509 

0.0117 

1.79 

0.0153 

1.00214 

0.720 

0.0457 

0.0124 

1.69 

0.C179 

1.00194 

0.723 

0.0415 

0.0130 

1.99 

0.0206 

1.00179 

0.719 

0.0360 

0.0135 

? • 09 

0.0235 

1.00165 

0.717 

0.0351 

0.0141 

2.16 

0.0264 

1.00154 

0.715 

0.8326 

0.0146 

2.27 

8«C2< > 

1.00144 

0.714 

0.0395 

6.0152 

2.36 

0.0327 

1.60135 

0.713 

0.0267 

0.0157 

2.44 

0.0359 

1.00120 

0.713 

0.0270 

0.016? 

2-52 

0.0393 

1.00121 

0*713 

0.0256 

0.0167 

2.61 

0.0426 

1.00115 

0.712 

0.0226 

0.0179 

2.80 

0.0519 

1.00102 

0.712 

0.0202 

0.0190 

2.99 

0.0616 

1.00092 

0.712 

0.0163 

0.C291 

3.17 

0.0720 

1.00<!e3 

0.712 

0.0167 

0.0212 

3.35 

0.0629 

1.00076 

0.712 

0.0143 

0.0233 

3.68 

0.106 

1.00066 

0.711 

9.0125 

0.0252 

3.99 

0.132 

1.90857 

0*710 

0.0111 

0.0272 

4.29 

0.160 

l.flOG’l 

6.786 

0.010 0 

0.0290 

4.56 

0.190 

1.2i34A 

0.706 

0.00631 

0.0326 

5.12 

0.T57 

1.C9C34 

0.762 

0.00712 

0.0361 

5.63 

0.331 

1.6C8S3 

0.690 

0.00623 

0. 0394 

6.11 

0.414 

1.00829 

0.694 

8.06554 

0.0426 

6.56 

0.503 

1.800/6 

0.691 

0 • 9 C 4 9° 

0.0457 

6.91 

0.600 

1.00023 

0.675 

0.00399 

0.0532 

7.99 

0.673 

1.00019 

0.671 

0.00333 

6.0613 

9.02 

1.19 

1.00015 

0.669 

0.00265 

0.0670 

10.0 

1.54 

1.96013 

0.667 

0.00250 

0.0733 

10.9 

1.92 

1.09012 

0.666 

0.00222 

0.0793 

11.0 

2.34 

1.06010 

0.666 

0. 00200 

0.0651 

12.7 

2.79 

1.00809 

0.667 

0.00166 

0.0962 

14.4 

3.70 

1.60006 

0.661 

0.00143 

0.107 

16.0 

6.91 

1.06007 

0.660 

0.00125 

0.110 

17,6 

6.16 

1.00016 

0.660 

0.00111 

0.120 

19.1 

7.52 

1.00005 

0.667 

0.00100 

0.137 

20.5 

9.00 

1.06019 

0.667 

0.000033 

0.156 

23.3 

12.3 

1.66104 

0.667 

0.000714 

0.174 

26.0 

16.0 

1.00003 

1.667 

0.000625 

0.191 

20.5 

20.0 

1.00003 

0.666 

0.000955 

0.200 

31.0 

24.9 

1.00003 

0.66t 

0.000500 

0.224 

33.4 

29.6 

1.00002 

0.666 

0*100400 

0.263 

39.2 

43.0 

1.00802 

0.666 

0.000333 

0.299 

44.6 

50.6 

1.00000 

0.666 
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, * s 


V‘r«i 


■v - v ,- VM 


v. •* ■ 


•V 'X 


3* PSU ISOBAR 


T EHPERATURE VJLJME 


DEG. ft CU FT /LB 


ISOTHERM 
DERIVATIVE 
CU FT-PSIA/L8 


4. 3 
$.0 
e.o 
r. a 
6.0 
9.0 
1 C .0 
11.0 
12.0 
13.0 


I. 10*3 
0.1082 
0 . 111 $ 
9.1166 
9.1236 
0.1463 
9. <*672 

J . 6236 
0.7649 
0.6930 


139.0 

119.0 

99.4 

69.4 

42.2 

13.4 
7.18 

14.0 

19.2 
23.7 


14.0 

19.0 

16.0 

17.0 

16.0 

19.0 

2C.0 

22.0 

24.0 

26.0 


0.9541 

1.091 

1.144 

1.239 

1.329 

1.413 

1.500 

1.671 

1.641 

2.006 


27.8 

31.6 

39.2 

36.7 
42.6 

45.3 

46.5 

54.6 

60.9 

66.9 


26.0 

3 C.B 

32.0 

34.0 

36.0 

36.0 

40.0 


2.175 

2.340 

2.504 

2.667 

2.630 

2.992 

3.154 


72.6 

76.7 
64.5 
90.2 
95.9 

102.0 

107.0 


49.0 

50.0 

55.0 

60.0 

70.0 

60.0 
90.0 

100.0 

120.0 

140.0 


3.556 

3.957 

4.356 

4,754 

5.549 

6.342 

7.134 

7.925 

9.506 

11.09 


121.0 

135.0 

149.0 

162.0 

190.0 

217.0 

244.0 

271.0 
325.6 
378,9 


160.0 

180.0 

236.0 

250.0 

300.0 

390.0 

400.0 

450.0 

900.0 

600.0 


12.66 

14.24 

15.62 

19.76 

23.71 

27.65 

31.59 

36.53 

39.46 

67.36 


432.0 

466.0 

540.0 

674.0 

000.0 

942.0 
1000.0 
1210.0 

1340.0 

1610.0 


700.6 

000.0 

9 CC .0 

1000.0 

1200.0 

1400.0 

1600.0 
1060. 0 
2006.0 
2906.0 


55.25 

63.13 

71.01 

70.90 

94.67 

110.4 

126.2 

142.0 

157.7 

197.2 


1000. 0 

2150.0 

2420.0 

2600.0 

3220.0 

3760.0 

4290.0 

4030.0 

5360.0 

6710.0 


3606. 0 


236.6 


6050.0 


• TNO - PMA 3 E BOUNOAftV 


THERMODYNAMIC PROPERTIES OF HELIUM 4 


ISOCHORE 

DERIVATIVE 

PSIA/R 


INTERNAL 

ENERGY 

BTU/LB 


BTU/L8 


BTU / LB -R 


VELOCITY 
OF SOUNO 
FT/SEC 


13.3 

1.303 

2 :>2 

0.3941 

0.6064 

0.6194 

797.6 

26.0 

1.053 

2.535 

0.5037 

0.4303 

0.4920 

791.6 

31.3 

2.377 

3.079 

0.6035 

0.4826 

0.6242 

755.9 

33.2 

3. .45 

3.779 

0.7117 

0.5253 

0.6057 

702.4 

31.6 

3.936 

4.726 

C • 6376 

0.5739 

1.133 

621.3 

25.6 

5.369 

6.299 

1.020 

0.6490 

2.394 

479,1 

6.56 

10.79 

13.73 

1.8J4 

0.7681 

3.236 

369.6 

4.76 

12.25 

16.16 

2.039 

0.7599 

2.042 

417.6 

3.92 

13.36 

16.05 

2.201 

0.7506 

1.737 

453.9 

3.39 

14.33 

19.70 

2.334 

0.7462 

1.594 

464.3 

3.01 

15, t5 

21.25 

2.449 

0.7441 

1.512 

511.2 

2.71 

16.12 

22.74 

2.551 

0.7432 

1.456 

535.7 

2.46 

16.97 

24.16 

2.644 

0.7429 

1.421 

556.4 

2. £9 

17.80 

25.56 

2.729 

0.7429 

1.394 

579.7 

2.13 

18 f62 

26.97 

2.609 

0.7431 

1.373 

599.9 

1.99 

19.43 

26.32 

2.862 

0.7433 

1.356 

619.1 

1.67 

20.23 

29.67 

2.951 

0.7436 

1.345 

637.5 

1.67 

21.61 

32.33 

3.076 

0.7442 

1.326 

672.3 

1.51 

23.37 

34.96 

3.193 

0.7446 

1.313 

705.0 

1.36 

24.92 

37.57 

3.297 

0.7452 

1.302 

735.6 

1.26 

26.47 

40.16 

3.393 

0.7456 

1.293 

765.1 

1.16 

26.01 

42.74 

3.462 

0.7456 

1.266 

793.0 

1.10 

29.54 

45.31 

3.565 

0.7459 

1.261 

619.6 

1.03 

31.07 

47.66 

3.642 

C • 7460 

1.276 

845.5 

0.972 

32.60 

50.41 

3.715 

0.7461 

1.272 

670.4 

0.916 

34.12 

92.95 

3.784 

0.7461 

1.269 

694.6 

0.670 

35.63 

55.49 

3.649 

0.7462 

1.266 

916.0 

9.769 

39.42 

61.61 

3.996 

0.7462 

1.261 

973.9 

0.69C 

43.19 

68.10 

4.130 

0.7461 

1.257 

1026.0 

0.625 

46.95 

74.36 

4.250 

0.7460 

1.254 

1076.0 

0.572 

50.71 

60.64 

4.359 

0.7460 

1.252 

1124*0 

9.489 

56,21 

93.15 

4.552 

0.7456 

1.249 

1213.0 

0.427 

65.69 

105.6 

4.716 

G • 7457 

1.247 

1296.0 

0. 379 

73,17 

116.1 

4.865 

0.7456 

1.246 

1374.0 

0. 341 

60.64 

130.5 

4.996 

0.7455 

1.245 

1447.0 

0.264 

95.57 

155.4 

5.223 

0.7453 

1.244 

1564.0 

9.243 

110. 5 

160,3 

5.415 

0.7452 

1.243 

1710.0 

0.213 

125.4 

235.1 

5.561 

0.7452 

1.242 

1027.0 

0.169 

140.3 

230.0 

5.727 

0,7451 

1.242 

1937.0 

Q.17Q 

155.2 

254.8 

5.656 

0.7451 

1.242 

2041.0 

0.136 

192.5 

316.9 

6.135 

0.7450 

1.242 

2260,0 

9. 113 

229.7 

779.0 

6.361 

0.7449 

1.241 

2497.0 

0.0971 

267,0 

441.0 

6.553 

C • 7449 

1.241 

2696.0 

0.0650 

304.2 

503.1 

6.716 

0.7449 

1.241 

2662.0 

0.0755 

341.5 

565.2 

6.065 

0.7449 

1.241 

3056.0 

0.6600 

370,7 

627.2 

6.995 

0.7446 

1.241 

3221.0 

3.0567 

453.2 

751,3 

7.222 

0.7446 

1.241 

3527.0 

0.0406 

927.6 

675.5 

7.413 

0.7446 

1.241 

3809.0 

0*0425 

602.1 

1000.0 

7.579 

0.7446 

1.241 

4072.0 

0.0370 

676.6 

1124.0 

7.725 

0.7446 

1.241 

4319.0 

0.0340 

751.1 

1240.0 

7.656 

0.7446 

1.241 

4552.0 

0.0203 

990.0 

1496.0 

6.062 

0.7446 

1.241 

4966.0 

0.0243 

1049.0 

1744.3 

8.273 

0.7446 

1.241 

5315.0 

u. 0212 

1190.0 

1992.0 

6.439 

0.7446 

1.241 

9756.0 

0.6169 

1347.0 

2241.0 

6.585 

0.2446 

1.241 

6105.0 

0.0170 

1496.0 

2469.0 

6.716 

0.7446 

1.241 

6435.0 

0.0136 

1060.3 

3110.0 

6.993 

0.7446 

1.241 

7195.0 

0.6113 

2241.0 

373Q.0 

9.219 

0.7447 

1.241 

7661.0 


h. 
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3b PS IA ISOBAR 


* 

TEMPERATURE 

OENSITV 

V ( GH/DV) 

VtOP/OUl 

- V ( OP/O V) 

(OV/QT ) /V 

thermal 

J 



P 

V 

T 

P 

conductivity 

t 

DEG. R 

L3/CU FT 

3TU/L9 

PSIA-CU FT/9TU PSIA 

1/OEG. R 

BTU/FT-MR-R 

] 

4.0 

9.403 

50.9 

2.33 

1270.0 

0.0105 

0.00097 


5.0 

9.241 

20.6 

6.59 

1100.0 

0.0237 

0.Q1C5 


6* 0 

0.971 

17.1 

7.22 

856.0 

0.0365 

a. 3112 


7.0 

0.574 

14.4 

7.38 

595.0 

0.0556 

0.0110 


0.0 

7.975 

12.0 

6.95 

337. U 

0.C945 

0.0121 


9.6 

6.034 

0.56 

5.78 

91.6 

0.279 

0*0121 


10-0 

2.140 

7.53 

3.93 

15.4 

0.427 

0.00073 


11.0 

1.6-4 

9.64 

3.91 

22.5 

0.212 

0.00623 


12.0 

1.342 

11.4 

3.69 

25.9 

0.152 

U • CO 341 


13.0 

1.172 

13.1 

3.07 

27.6 

0.122 

0.03672 


1 A. 0 

1.046 

14.6 

3.05 

29.1 

0.1C3 

0.00906 


15.0 

0.9518 

16.1 

3.04 

30.1 

0 . 0 90 3 

0.00941 


16.0 

0.6740 

17.6 

3.62 

30.6 

0.0607 

0.00976 


17.0 

U. 60 94 

19.1 

3.01 

31.3 

0.0731 

0.0101 


10.0 

u . 7547 

20.5 

3.79 

31.7 

0.0671 

0.0105 


19. U 

0.7077 

21.9 

3.79 

32.1 

0.0621 

0.0136 


20.0 

0.6667 

2J.2 

3.77 

32.3 

0.0579 

C > 8 111 


22.0 

0.5963 

26.0 

3.76 

32.6 

0.0511 

0.0116 


24.0 

0.5432 

26.7 

3.74 

33,1 

9.0456 

0.0124 


26.0 

0.4979 

31.3 

3.73 

33.3 

0.0416 

0.0130 


26.0 

0.4596 

34. Q 

3.72 

33.5 

0.0361 

0.0135 


3C.0 

0,4274 

36.6 

3.71 

33.6 

0.0 352 

0. Q 141 


32.0 

0.3994 

39.2 

3.73 

33.7 

0.0327 

0.0146 


34.0 

0.37*9 

41.6 

3.69 

33.6 

0.0335 

0.0152 


36.0 

0.3534 

44.4 

3.69 

33.9 

0 * C 267 

0.0157 


36.0 

0.3342 

46.9 

3.66 

34.1 

0.3273 

0.0162 


40.0 

0.3171 

49.5 

3.68 

34. - 

0.0256 

0.0167 

i 

45.0 

0.2012 

55.6 

3.67 

34.1 

0.0226 

0.0179 


50.0 

0.2527 

62.2 

3.66 

14.1 

0.02C2 

0.0190 


55.0 

0.2296 

66.5 

3.65 

34.1 

0.0163 

0.3201 


60 « 1 

u.2103 

74.0 

3.65 

34.2 

0.0167 

0.0212 


76.0 

0*1002 

07.3 

3.64 

34.2 

0.0143 

0.0233 

f 

60.0 

0.1577 

160.0 

3.63 

34.2 

0.0125 

0.0253 


90.0 

0.1402 

112.0 

3.63 

34.2 

0.0111 

0.0272 

' 

106.0 

0.1262 

125.0 

3.62 

34.2 

O.QIOO 

0.0290 


120.0 

0.1652 

150.0 

3.62 

34.2 

0.00831 

0.0326 

i 

140.0 

0.09021 

175.0 

3.62 

34,1 

0.00712 

0.0361 

i 

160.0 

6.07696 

199.0 

3.61 

34.1 

0.00623 

0.9394 


100.0 

0.37021 

224.0 

3.61 

34.1 

0.00554 

0.3426 

i 

206.0 

0.06321 

249.0 

3.41 

34.1 

0.08499 

0.3457 


258.0 

0.05060 

311.0 

3.61 

34.1 

O.OC399 

0.0532 

-i 

300.0 

6.34216 

373.0 

3.61 

34. 1 

0.00333 

0.3603 


350.0 

0.03617 

435.0 

3.61 

34.1 

0.00205 

0.3670 

■i 

466.0 

0.03169 

697.0 

3.60 

34.1 

0.00250 

0.0733 

4 

650.0 

0.02614 

559.0 

3.66 

34.0 

0.0022? 

0.0793 

1 

500.0 

0.02533 

021.0 

3.60 

34.0 

0.00206 

0.0651 

i 

i 

606.0 

0.62111 

740,0 

3.63 

34.0 

0. 00166 

0.0962 

1 

706.0 

0. 01610 

670.0 

3.60 

34.0 

0.00143 

0.107 

4 

060 • 0 

0.01594 

954.0 

3.61 

34.0 

0.00129 

0.110 


500.0 

0.01460 

1120.0 

3.60 

34.6 

6.00111 

0.126 

j 

1066.6 

6.01267 

1240.0 

3.61 

34.0 

>•10100 

0.137 


1200.0 

0.01356 

1690.0 

3.60 

34.0 

0.000033 

0.156 


1400.0 

6.069655 

1760*0 

3*6- 

34.0 

0*000714 

0-174 


1606.0 

6.037923 

1990.0 

3.60 

34.0 

0.800625 

0.191 

i 

1060.0 

0.007643 

2236.0 

3.69 

34.0 

0.008599 

0.200 

* 

2006.0 

0.006339 

2400.0 

3.60 

34.0 

0,000900 

0.224 

4 

i 

2500.0 

0.009672 

3100.0 

3.60 

34.0 

9.003400 

0.263 

i 

36w 6 .0 

0.034227 

3720.0 

3.60 

34.0 

0.000333 

0.299 


VISCOSITY 

thermal 

DIELECTRIC 

PRANDTL 


OIFFUSIYITY 

CONSTANT 

NUMBER 

LB/FT-SEC 

SQ FT/* HR 



X 1C 5>6 




2.79 

0.0C154 

1.32356 

0.691 

2.83 

0.00230 

1. 32047 

0.479 

2.73 

0.00230 

1.02029 

0.540 

2.50 

0.00171 

1.01999 

0.614 

2.26 

0.00133 

1.01940 

0.765 

1.92 

0.000737 

1.01796 

1. 37 

1.21 

0.0012? 

1.00733 


1.22 

0.00251 

1.00563 

; ,09 

1.26 

0.00361 

1.00477 

3.94 c 

1.32 

0.00466 

1.00420 

0.867 

1.37 

0.00572 

1.00376 

0.8 > 

1.43 

0.01670 

1.30345 

0.796 

1.46 

0.00766 

1.00318 

0.776 

1.54 

C. 00696 

1.00295 

0.762 

1.59 

0.0101 

1.00276 

0.752 

1.64 

0 • Cl 12 

1.00259 

0.744 

1.73 

0.0124 

1. 00245 

0.730 

1.93 

&.C148 

1.03220 

0.733 

1.90 

0.0174 

1.00200 

0.724 

1.99 

0. 02(10 

1.00184 

0.720 

2.09 

3.0229 

1.00170 

0.710 

2.16 

0,0257 

1.9Q156 

0.716 

2.27 

3.C266 

1.00148 

0.715 

2.36 

0.0317 

1.00139 

0.714 

2.44 

3. 0349 

1.00131 

0.713 

2.53 

0.0302 

1.00124 

0.713 

2.61 

0.0415 

1.00118 

0.713 

2.61 

3.0504 

1.00105 

0.713 

2.99 

0.0599 

1.00094 

0.712 

3.17 

0.0699 

1.30066 

0.712 

3.35 

0-0805 

1.90079 

0.712 

3.66 

0.103 

1.00066 

0.711 

3.99 

0.12$ 

1.00059 

0.710 

4.29 

0.156 

1.00053 

0.70S 

4-56 

0.105 

1.00047 

0.706 

5.12 

0.249 

1.00040 

0.782 

5.63 

0.322 

1.08034 

0.690 

6.11 

0.402 

1.90030 

0.694 

6.59 

0.409 

1.00926 

0.691 

6.91 

0.503 

1.00024 

0.675 

7.99 

0.047 

1.99019 

0.671 

9.02 

1.15 

1.09016 

0.669 

10.0 

1.49 

1.90914 

0.667 

10.9 

1.07 

1.00012 

0.666 

11.0 

2.27 

1.00011 

0.666 

12.7 

2.71 

1.00910 

0.667 

14.4 

3.67 

1.30000 

0.660 

16.0 

4.77 

1.00007 

0.660 

17.6 

5.90 

1.00006 

0.660 

19.1 

7.30 

1.90005 

0.667 

20.5 

0.73 

1.00905 

0.667 

23.3 

11.9 

1.00004 

0.667 

26.0 

15.5 

1*00003 

0.667 

20.5 

19.5 

1.00003 

0.666 

31.0 

23.0 

1.30003 

0.666 

33.4 

28.5 

1.00802 

0.666 

39.2 

41,7 

1.00902 

1.666 

44,6 

57.0 

1.90902 

0.666 
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THCRIOOVNAHIC PROPERTIES OF HELIi*?* 




1 TEHPERATORE VOLUHE 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 





DERIVATIVE 

DERIVATIVE 

ENERGY 



i 

[ OEG. R 

CU FT/L0 

CU FT-PSIA/L9 

PSIA/R 

8TU/LB 

8TU/L8 


i 

! i-; 

0.1063 

136.0 

13.3 

1.302 

2.071 


1 

*•» 

0-1001 

12C. 0 

26.0 

1.051 

2 . 552 


; - ] 


3.1113 

96.3 

31.3 

2.372 

3.394 


! 


0.1164 

70.4 

33.3 

3.037 

3. 792 


' \ 

I !*! 

0.1250 

43.2 

32.0 

3.922 

4. 732 

\ 

k . ] 


0.145* 

14.7 

26.3 

5.319 

6.259 


\ ' 

tc • & 

0.4371 

6.3B 

7.36 

14 .66 

13.43 



u. a 

0.5966 

13.5 

5.C.C 

12.16 

16. 02 



! 12 . a 

0.7166 

10.0 

4. 39 

13.29 

17. 93 

y ' 


• 13. g 

j.0232 

23.4 

3.52 

14.20 

19.61 


V * * 

> 14.0 

0.9222 

27. 5 

3.12 

15.20 

21. 10 



15.0 

1.017 

31.3 

2.01 

16.00 

22.67 



16.0 

1.106 

35.0 

2.57 

16.93 

24. It 


: * 

17.0 

1.197 

30.5 

2.37 

17.77 

25.53 



IB.* 

1.204 

41.9 

2.2C 

10.59 

26.9? 



15.0 

1.370 

45.1 

2.06 

19.43 

20.20 


’ , ' , 

2C • * 

1 .4i 5 

40.3 

1.93 

26.20 

29.63 



22.0 

1.622 

54.6 

1.73 

21.70 

32.29 



24.0 

i.707 

60.0 

1.56 

23.35 

34.93 



26.0 

1.950 

66.0 

1.43 

24.93 

37.54 



20.0 

2.112 

72.0 

1. 12 

26.45 

40.13 



36.0 

2.272 

70.6 

1.22 

27.99 

42.72 



32.0 

2.432 

04.5 

1.14 

29.53 

45.29 



34. g 

2.591 

90.2 

1.36 

31.36 

47.85 



36. 0 

2.749 

95.9 

l. go 

32.50 

56.40 



30.0 

2.906 

102.0 

0.946 

34. 10 

52.94 



40.0 

3.063 

107.0 

3.096 

35.62 

55.40 



45.0 

3.455 

121.0 

6.792 

39.41 

61.56 



51.0 

3.044 

135.0 

0.710 

43.19 

60.39 



55.0 

4.232 

149.0 

3.644 

46.94 

74.37 



66.0 

4.619 

162.0 

0.509 

50.73 

03.64 

* 


76.6 

5.392 

190.0 

g. 503 

55.23 

93.14 



SO. 6 

6.162 

217.6 

0.44G 

65.69 

134.6 


i 

60.0 

6.932 

244.6 

0.390 

73.17 

116.1 


! 

10C.0 

7.760 

271.0 

3.351 

00.64 

130 5 



126.0 

3.236 

329.0 

0.292 

95.57 

155.4 

m 


*40.0 

10-77 

379.6 

0.25C 

110.9 

160. 3 



| 166.0 

12. J* 

432.6 

0.219 

125.4 

205.1 



| lll.O 

13.64 

406.0 

6.194 

140.3 

230. i 

• 


206.0 

15.37 

540.0 

0.175 

155.2 

254. 8 



! 256.6 

19.2* 

674.0 

*.146 

192.5 

316.9 



? joc.o 

23.03 

600.0 

6.117 

229.7 

379.0 


*■ 1 

| 350.0 

26.69 

942.0 

0.1JC 

267.6 

641,1 



1 466.0 

30.69 

1006.0 

3.367-5 

304.2 

503.1 



} 45C.6 

34.52 

1216.0 

6.0770 

341.5 

965.2 



| 960.6 

36.35 

1346.6 

6.0700 

370.7 

627.2 


. 

* 600.6 
j 

49.01 

1610.0 

0.0503 

453.2 

751.4 



| 766.0 

53.07 

1600.0 

0.3500 

927.6 

675.5 



•66.6 

61.33 

2190.0 

0.0437 

602.1 

1003.0 



■ 9gfi • 0 

66.99 

2420.0 

3.3399 

676.6 

112-..0 



1666.6 

76.65 

2606.0 

0.6350 

791.1 

1260. 3 



1266. J 

91.97 

3220.0 

0.0292 

906.1 

1496.0 


. f. ' 

IAmI.i) 

167.3 

3706.0 

0. 0250 

1)49.0 

1 7-*4, 3 


.r ■ ■ 

i960 a 

122.6 

4296.0 

0.5219 

11 90 an 

1993 • C 



1906. 6 

137.9 

4030.6 

0.0194 

1347.0 

2241.) 


* | 

2906.6 

193.2 

5306.6 

0.6179 

1490.0 

2409.: 



t 2966.0 

191.9 

6710.0 

a. 9140 

1060.0 

3110.0 



| 3606.6 

229.0 

0650.6 

0. Q 117 

2241.0 

3733.0 
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ENTROPY 

CV 

CP 

VEL OCITY 
OF SOUNO 

BTU/lB-P 

PTU 

/ LB -R 

FT /SEC 

0.3935 

0.6060 

0.6170 

000.1 

0.5033 

0.4300 

0.4912 

796.2 

0.6026 

0.4926 

i* 6227 

750.7 

C > 7104 

0.5250 

0.0023 

705.0 

C • 8355 

0.5732 

1.122 

626.0 

1.016 

0.6465 

2.260 

400.1 

1.76b 

3.7016 

3.549 

366.2 

2.014 

0.7607 

2.104 

415.0 

2.100 

C • 7510 

1.765 

452.6 

2.315 

0.7464 

1.611 

403.1 

2.431 

0.7441 

1.523 

510.5 

2.534 

0.7432 

1.467 

535.1 

2.627 

0.7429 

1.426 

550. C 

2.713 

0.7429 

1.399 

579.3 

2.792 

0.7431 

1.370 

599.6 

2.066 

0.7433 

1.362 

6.0.9 

2.935 

0.7436 

1.349 

637.3 

3.062 

0.7442 

1.329 

672.3 

3.177 

0*7440 

1.315 

705.0 

3.202 

0.7452 

1 • 3u4 

735.9 

3.378 

0.7456 

1.295 

765.2 

3.667 

0.7650 

1.260 

793.1 

3. 550 

0.7460 

1.262 

019.9 

3.627 

0.7461 

1.277 

045.7 

3.700 

0.7461 

1.273 

070.7 

3.769 

0.7462 

1.270 

094.8 

3.834 

C • 7462 

1.267 

910.2 

3.903 

0.7462 

1.261 

97%. 1 

4.116 

0.7461 

1.257 

1027.0 

4.235 

0.7461 

1.255 

1077.0 

6.364 

0.7460 

1.252 

1124. C 

4.537 

C.7456 

1.249 

1213,0 

4.704 

0.7457 

1.247 

1296.0 

4.051 

0.7456 

1.266 

1374.0 

4.982 

0.7455 

1.265 

1440.0 

5.209 

0.7454 

1.244 

1504.0 

5.60C 

0.7453 

1.263 

1710.0 

5.566 

0.7452 

1.242 

1027.0 

5.713 

0 .7451 

1.242 

1947.0 

5.06* 

0.7451 

1.262 

2861.0 

6.121 

0.7459 

1.262 

2261.0 

6.367 

0.7449 

1.261 

2697.0 

6.530 

0.7649 

1*241 

2699.0 

6.706 

0.7449 

1.241 

2662.0 

6.05C 

0.7669 

1.261 

3956.0 

6.901 

0.7640 

1*261 

3221.0 

7,207 

0.7660 

1.241 

3527.0 

7,399 

0.7640 

1*261 

3610.8 

7.566 

0.7640 

l s 761 

6072.0 

7.711 

0.7640 

1.261 

6319.0 

7.041 

0.7640 

1.261 

4552. C 

0.060 

0.7460 

1.241 

6986.8 

0.799 

0.7640 

1.241 

5389.0 

8.425 

0.7440 

1.261 

5756.8 

8.571 

0.7440 

1.261 

6109,0 

8.702 

0.7640 

1.261 

6439.0 

8.979 

0.7440 

1.241 

7199.0 

9.205 

0.7447 

1.261 

7881.0 





36 PSIA ISOBAR 


THERMODYNAMIC PROPERTIES OF HELIUM 6 


TEMPERATURE VOLUME 
OEG. R CU FT/LB 


ISOTHERM 
DERIVATIVE 
CU FT-PSI A/LB 


ISOCHORE 

DERIVATIVE 

PSIA/R 


INTERNAL 

ENERGY 

8TU/LB 


BTU / LB -R 


a . 6072 

5.57 

7.63 

10.39 

13.10 

-. 570 ® 

13.0 

5.25 

12.06 

15.06 

0 . 690 ^ 

10.6 

6.26 

13.21 

17.82 

a . 7950 

23.0 

3.65 

16.22 

19.52 

3 * 0921 

27.2 

3.23 

15.15 

21.10 

a . 9066 

31.1 

2.91 

16.06 

22.60 

1.076 

36.7 

2.65 

16.09 

26 . C 5 

1.161 

30.3 

2.66 

17.73 

25.67 

1.266 

61.7 

2.27 

10.56 

26.06 

1.330 

65.0 

2.12 

19.37 

28.23 

1.612 

60.2 

1.99 

20.17 

29.50 

1.575 

56.5 

1.70 

21.75 

32.25 

1.736 

60.7 

1.61 

23.32 

36.89 

1.095 

66.7 

1.67 

26.00 

37.51 

2.052 

72.7 

1.35 

26.63 

60.11 

2.206 

76.6 

1.26 

27.97 

62.69 

2.366 

66.6 

1.17 

29.51 

65.27 

2.516 

90.2 

1. 10 

31 . C 4 

67.83 

2.672 

95.9 

1.03 

32.57 

50 . 38 

2*026 

102.0 

3.976 

36.09 

52.92 

2.976 

107.0 

0.922 

35.61 

55.66 

3.359 

121.0 

0.015 

39.39 

61.78 

3.736 

135.0 

0.731 

63.17 

68 . S 3 

6 . 11 $ 

169.0 

0.663 

66.93 

76 . 37 

6.692 

163.0 

0.606 

50.69 

00.63 

5.263 

190.0 

0.512 

50.19 

93.16 

5.992 

217.0 

0.652 

65.60 

185.6 

6.763 

266.0 

0 . 6 S 2 

73.16 

118. 1 

7 . 6*7 

271.0 

0.361 

00.63 

130.5 

0 . 9 ® a 

325.0 

J . 301 

95.57 

155.6 

10.67 

379.0 

0.257 

110.5 

100.3 

11.96 

632.0 

0.225 

125 .* 

205.2 

13.65 

6 * 0.0 

0.290 

160.3 

230.0 

16.96 

560.0 

0.100 

155.2 

256.0 

10.67 

676.0 

3.166 

192.5 

316.9 

22.39 

* 00.0 

0 . 12 Q 

229.7 

379.8 

26.12 

962.0 

0. 193 

267.0 

661.1 

29.06 

1001.0 

0.0900 

306.2 

583.1 

33.56 

1210.0 

0.0000 

361.5 

595.2 

37.29 

1360.0 

0.8720 

370.7 

627.2 

66.73 

1010.0 

0.0900 

653.2 

751.6 

52 . 1 * 

10 * 0.0 

0-0516 

527.6 

075.5 

59 . 6 J 

2150.0 

••0650 

602.1 

1088.3 

07.07 

2620.0 

0.0600 

976.6 

1126.0 

76. 52 

2600.0 

0.0300 

751.1 

1260.8 

OB * 61 

3220.0 

0*9300 

901.0 

1690.8 

106.3 

3790.0 

0.0297 

1069.0 

1766.0 

119.2 

6296.0 

0.0225 

1190.8 

1993.0 

116.1 

6930.0 

0.0200 

1367.0 

2261.0 

169.0 

5390.0 

0.0100 

1699.0 

2609.8 

10 B .2 

9710.0 

0.0166 

1090.1 

3110.8 

223.5 

0 * 90.0 

0.0120 

2261.0 

3730.0 


0 . 393 $ 

0.9037 

0.6196 

002.9 

0.5026 

0.6299 

0.9903 

790.5 

0.6017 

0.6023 

Q . 6213 

791.9 

8.7091 

0.5266 

0 . 79*9 

709.1 

0.0336 

0.5725 

1.111 

930.5 

1.000 

0.6663 

2.199 

699.9 

1.725 

0.7829 

3.997 

362.9 

1.990 

0.7615 

2.171 

613.0 

2.160 

0.7516 

1.795 

651.2 

2.296 

0.7665 

1.620 

<> 02.3 

2.613 

0.7662 

1.535 

509.7 

2.517 

€.7632 

1.975 

539.5 

2.911 

0.7628 

1.635 

557.5 

2.697 

0.7629 

1.605 

579.0 

2.776 

0.7631 

1.302 

599.3 

2.060 

0.7633 

1.366 

910.7 

2.920 

0.7635 

1.352 

637.2 

3.067 

0,7662 

1.332 

672.2 

3.162 

0.7668 

1.317 

705.0 

3.267 

0.7652 

1.306 

739.0 

3.363 

C . 7656 

1-297 

765.9 

3.652 

0.7650 

1.209 

793.3 

3.535 

0.7660 

1.203 

020.1 

3.913 

C ,7661 

1.270 

095.9 

3.606 

0.7662 

1.276 

070.9 

3.755 

C .7662 

1.271 

095.0 

3.820 

0.7662 

1.290 

910.5 

3.969 

0.7662 

1-292 

979.9 

6.102 

0.7662 

1.250 

1027.0 

6.221 

0.7661 

1.255 

1077.0 

6.330 

0.7660 

1.253 

1129.0 

6.523 

0.7659 

1.269 

1219.0 

6.690 

0.7657 

1.267 

1299.0 

6.037 

0.7656 

1.269 

1379.0 

6.998 

0.7655 

1*295 

1990.0 

5.195 

0.7656 

1.299 

1505.0 

5.309 

0.7653 

1.293 

1710 . G 

5.552 

0.7652 

1.292 

1027.0 

5.999 

0.7651 

1.292 

1937.0 

5.030 

0.7651 

1.292 

2091.0 

6.107 

0.7658 

1.292 

2201.0 

6.333 

0.7669 

1.291 

2997.0 

6.526 

0.7669 

1.291 

2999.0 

6.990 

0.7699 

1.291 

2002.0 

6.039 

0.7669 

1*291 

3099.0 

6.997 

0.7669 

1.291 

3221.0 

7.193 

0.7660 

1.291 

3520.0 

7.305 

0.7660 

1.291 

3010.0 

7.550 

0.7660 

1.291 

9072.0 

7.997 

0.7660 

1.291 

9319.0 

7.027 

0.7660 

1.291 

9592.0 

0.096 

0.7660 

1.291 

9909.0 

0.269 

0 . 766 * 

1.291 

9305.0 

0.611 

0 . 7690 

1.291 

9759.0 

0.557 

0.7990 

1.291 

9105.0 

0.600 

0.7660 

1.291 

9935.0 

0.999 

0.7660 

1.291 

7199.0 

9.191 

0.7667 

1.291 

7001.0 


• t NO-PHASE 




i 






THERHOPHVSICAl PROPERTIES OF HELIUM 4 


36 PSIA ISOBAR 


• \ 


L 


* 


) 

I 




TEMPERATURE DENSITY 

VCOH/OV1 

P 

WCOP/OU» v 

~ V ( OP/OV) 

DEG. R 

L8/CU FT 

OTU/LB 

PSI4-CU FT/8TU PSIA 

4.0 

9.418 

59.4 

2.34 

1290.3 

5.0 

9.258 

21.0 

6.54 

1120.0 

6.0 

0.992 

17.3 

7.23 

074.0 

7.0 

8.603 

14.7 

7.40 

613,0 

6.0 

0.020 

12.3 

7.00 

355.3 

9.0 

6.955 

9.03 

5.09 

111.0 

10.0 

2.456 

7.16 

3.97 

13-7 

11.0 

1.752 

9.40 

3.93 

22.7 

12.0 

1.469 

11.2 

3.91 

26.7 

13.0 

1.250 

12.9 

3.09 

29.0 

14.0 

1.121 

14.5 

3.87 

30.5 

15.0 

1.016 

16.0 

3.05 

31.6 

16.0 

0.9312 

17.5 

3.03 

32.4 

17.0 

0.0614 

19.0 

3.02 

33.0 

16.0 

0.8025 

20.6 

3.00 

33.4 

19.0 

0.7521 

21.0 

3.79 

33.8 

20.0 

0.7081 

23.2 

3.78 

34.1 

22.0 

0.6369 

25.9 

3.77 

34.6 

24.0 

0.5761 

20.6 

3.75 

35.0 

26.0 

0.S278 

31.3 

3.74 

35.2 

20.0 

0.4073 

33.9 

3.73 

!5.4 

30.0 

0.6520 

36.5 

3.72 

35*6 

32 . 0 

0.4230 

39.2 

3.71 

35.7 

36.0 

0.3971 

41.0 

3.70 

35.8 

36.3 

0.3742 

44.3 

3.69 

35-9 

30.0 

0.3539 

46.9 

3.69 

35.9 

40.0 

0,3350 

49.5 

3.68 

36.0 

45.0 

0.2977 

55.0 

3.67 

36. 1 

50.0 

0.2676 

62.2 

3.66 

36.1 

55.0 

0.2630 

60.5 

3.65 

36.2 

60.0 

0.2226 

74.0 

3.65 

36.2 

7ft. 0 

0.1907 

07.3 

3.64 

36.2 

8C .0 

0.1669 

100.0 

3.63 

36.2 

90.0 

0.1404 

112.0 

3.63 

36.2 

100.0 

0.1336 

125.0 

3.63 

36.2 

120 .ft 

0. 1116 

150.0 

3.62 

36.2 

160.0 

0.09549 

175.0 

•**62 

36.2 

166.0 

0.00359 

149.0 

3*61 

36. 1 

100.0 

0-07433 

224.0 

3.61 

36*1 

200.3 

0.06692 

249.0 

3.61 

36.1 

250.0 

0.05357 

311.0 

3.61 

36.1 

300.0 

0.06466 

373.0 

3.61 

36.1 

350.0 

0.03029 

635.0 

3.61 

36.1 

600.0 

0.03351 

497.0 

3.60 

36.1 

450.0 

0.02900 

559.0 

3.60 

36.1 

506.0 

0.02002 

621.0 

3.60 

36.0 

600.0 

0.02236 

766.0 

3.60 

36.0 

700.0 

0.01916 

070.0 

3.60 

36.9 

600.0 

0.01677 

994.0 

3.60 

36.0 

900.6 

0.01691 

1120.0 

3.60 

36.0 

1600.0 

0.01342 

1240.0 

3.60 

36.0 

ItOQ.O 

0.01110 

1490.0 

3.60 

36.0 

1400.0 

0.009507 

1740.0 

3.60 

36.0 

1600.6 

0.000309 

1990.0 

3.60 

36.0 

160C.0 

0.007450 

2230.0 

3.60 

36.0 

2000.6 

0.006712 

2400.0 

3.60 

36.0 

2500.0 

0.005370 

3180.0 

3.60 

36.0 

3000.0 

0.004679 

3720.0 

3.60 

36.0 


COV/OTJ^I 
1/DEG. R 

i THERMAL 

CONDUCTIVITY 
9TU/FT-MR-R 

VISCOSITY 

LB/FT-SEC 
X 10E+6 

THERMAL 
DIFFUSIVITY 
5Q FT/MR 

OZELECTRIC 

CONSTANT 

0.0103 

G. 00099 

2.80 

0*00155 

1.02057 

0.0233 

0.0105 

2.65 

0.00231 

1.02048 

0.0359 

0*0113 

2.71 

0.00201 

1.02030 

0.0545 

0 .6119 

2.52 

8.00172 

1.02000 

0.0906 

0.0121 

2.28 

0.00136 

1.01945 

0.230 

0.0121 

1.96 

0.000608 

J .01014 

0.558 

0*00940 

1.24 

0.000956 

1.00626 

0.231 

0.00039 

1.24 

0.00221 

1.00611 

0.160 

0.00851 

1.26 

0.00327 

1.00513 

0.126 

0.00879 

1.33 

0.00429 

1.00449 

0.106 

0.00912 

1.38 

0.00530 

1.90403 

0.0921 

0.00946 

1.44 

0*00632 

1.00367 

Q.0820 

0.00981 

1.49 

0.00735 

1.00337 

0.0741 

0.0102 

1.54 

0*00639 

1*00313 

0.0670 

0.0105 

1.60 

0.00946 

1.00293 

0.0627 

0.0108 

1.65 

0.0105 

1.00275 

0.0584 

0.0112 

1.70 

0.0117 

1.00259 

0.0514 

0.0118 

1.60 

0.0140 

1.00233 

0.0461 

0.0124 

1.90 

0.0164 

1.00212 

0. 0418 

0.0130 

2.00 

0.0169 

1.00195 

0.0382 

8*0136 

2.09 

0.0215 

1.00100 

0.0353 

0.0141 

2.19 

0.C242 

1.09160 

0.0328 

0.0147 

2.27 

0.0270 

1.00157 

0*0306 

0.0152 

2.36 

0*0299 

1*90147 

0.0287 

0.0157 

2.45 

0.0329 

1*00139 

0.0271 

0.0162 

2.53 

0.0360 

1.00132 

0.0256 

0.0167 

2.61 

0.0392 

1.00125 

0.0226 

0.0179 

2.01 

0.0476 

1.00111 

0.0202 

0.0190 

3.00 

0.0566 

1.00100 

0.0163 

0.0201 

3.16 

0.0660 

1.00091 

0.0167 

0.0212 

3.35 

0.0761 

1*00003 

0.0143 

0.0233 

3.68 

0.0977 

1*00071 

0.0125 

0.0253 

4.00 

0.121 

1.00063 

0.0111 

0.0272 

4.29 

0.147 

1.00056 

0*0100 

0.0290 

4.56 

0*175 

1*00050 

0.00631 

0.0326 

5.12 

0.236 

1*00042 

0.00712 

0.0361 

5.63 

0.304 

1.00036 

0.00623 

0.0394 

6*12 

0*379 

1*00031 

0*00954 

0.0426 

6.56 

0*462 

1*00020 

0.00499 

0.0458 

6.91 

0.551 

1.00025 

0.00399 

0. 05 32 

7.99 

0.600 

1*00020 

0,00333 

0*0603 

9*02 

1.09 

1.00017 

0.00209 

0*0670 

10*0 

1.41 

1*00014 

0.00250 

0.0733 

10.9 

1.76 

1.00013 

0.00222 

0*0793 

11.0 

2.15 

1*00011 

0.00200 

0.0051 

12.7 

2.56 

1.00010 

0.00166 

0.0963 

14.4 

3.47 

1.00000 

0.00143 

9.107 

16.0 

4.50 

1.00007 

0.00125 

0*110 

17*6 

5.65 

1.00006 

0.00111 

0.120 

19.1 

6.90 

1*00006 

0.00100 

0*137 

20.5 

6.25 

1*00005 

0.000033 

0*156 

23.3 

11.3 

1*00004 

0.000714 

0.174 

26.0 

14.6 

1. 00004 

0.000625 

0.191 

20.5 

10.4 

1.00003 

0*000555 

0.200 

31.0 

22.5 

1.30003 

0*000900 

0.224 

33*4 

26.9 

1*00003 

0.0C04CJ 

0.263 

39.2 

39.4 

1*00002 

0.000333 

0.299 

44.6 

53.9 

1.00002 


PRANDTl 

NUMBER 


0.689 

0.679 

0.539 

0.612 

0.753 

1.26 

1.90 

1.15 

0.971 

0.886 

0.837 

0.806 

0.784 

0.769 

0.757 

0.749 

0.762 

0.733 

0.727 

0.723 


0.720 

0.718 

0.716 

0.715 

0.714 

0.716 

0.716 

0.713 

0.713 

0.713 

0.712 

0.711 

0.710 

0.708 

0.706 

0.702 

0.690 

0.696 

0.691 

0.675 

0.671 

0.668 

0.667 

0.666 

0.666 

0.667 

0.660 


0.660 

0.667 

6.667 

6.667 

6.667 


0.666 

0.666 

0.666 


• T MO* PHASE BOUNDARY 


1 


I 


i 


/ 


\ 



34 PSIA IS06AR 


THCRNODYNAHIC PROPERTIES OF HELIUM 4 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHOKE 

INTERNAL 

ENTHALPY 

ENTROPY 

cv 

CP 

VELOCITY 



OERI VOTIVE 

DERIVATIVE 

ENERGY 





OF SOUND 

OCG. R 

CU FT AS 

CU FT-PSIA/L8 

RSI A/R 

BTU/19 

STU/L9 

9TU/L9-R 

BTU 

/ L6 -R 

FT/SEC 

4.0 

o.noo 

130.0 

13.3 

1.300 

2.126 

0.3929 

0.5992 

6.6696 

606.9 

S.l 

J • 1370 

122.0 

2*. 0 

1.043 

2.602 

0.9011 

0.4290 

0.4866 

603.1 

0.0 

0.1109 

90.9 

31.4 

2.300 

3.140 

0.6000 

0.4010 

0.6164 

766.7 

7.0 

0.1199 

73.1 

33.0 

3.015 

3.031 

0.7067 

0.5230 

6.7924 

715.7 

M 

0.1240 

40.2 

32.5 

3.000 

4.753 

1.6294 

0.5712 

1.691 

639.4 

9.0 

0.1410 

10.4 

27.1 

5.193 

6. 1*9 

0.997 

0.9403 

1.975 

512.4 

10.0 

0.3474 

4.00 

9.10 

9.076 

12.32 

1.633 

0.7035 

5.406 

357.7 

11.0 

0.9220 

11.9 

5.70 

11.05 

15.53 

1.941 

0.7631 

2.325 

409.6 

12.0 

0 . »410 

17.0 

4.61 

13.07 

17.50 

2.120 

0.7522 

1.656 

446.4 

13.0 

0.7429 

22.3 

3.93 

14.10 

19.13 

2.260 

0.7669 

1.665 

460.3 

14.0 

3.0300 

20.0 

3.46 

15.05 

20.94 

2.379 

0.7443 

1.555 

506.2 

19.1 

0.9259 

30.0 

3.10 

15.95 

22.46 

2.404 

0.7432 

1.493 

533.3 

10.0 

1.011 

34.3 

2.03 

16.01 

23.93 

2.579 

0.7420 

1.448 

556.6 

ir.o 

1.094 

37.9 

2.60 

17.66 

25.36 

2.666 

0.7420 

1.416 

578.3 

10.0 

1.170 

41.3 

2.41 

10.49 

26.76 

2.746 

0.7430 

1.391 

596.7 

19.0 

1.255 

44.7 

2.25 

19. 3C 

20.14 

2.620 

0.7432 

1.373 

616.2 

20.0 

1.334 

47.9 

2.12 

20.11 

29.49 

2.690 

0.7435 

1.359 

636.9 

22.0 

1.409 

54.3 

1.09 

21.70 

32.10 

3.010 

0.7441 

1.337 

672.2 

24.0 

1.042 

00.9 

1.71 

23.27 

34.02 

3.133 

0.7640 

1.321 

705.1 

20.0 

1.793 

00.0 

1.56 

24.03 

37.45 

3.230 

0.7453 

1.316 

736.2 

20.0 

1.942 

72.0 

1.43 

29.39 

40.05 

3.335 

0.7456 

1.368 

765.6 

30.0 

2.091 

70.5 

1.33 

27.93 

42.65 

3.424 

0.7459 

1.292 

793.6 

32.0 

2.230 

04.3 

1.24 

29.47 

45.22 

3.507 

0.7461 

1.269 

620.5 

34.0 

2.305 

90.1 

1.16 

31.01 

47.79 

3.505 

0.7462 

1.288 

646.4 

30.0 

2.531 

95.9 

1.09 

32.53 

50,34 

3.650 

0.7463 

1.276 

671.3 

30.0 

2.077 

102.0 

1.03 

34.06 

52.49 

3.727 

0.7463 

1.272 

695.5 

40.0 

2.022 

107.0 

0.975 

35.50 

95.43 

3.792 

0.7463 

1.299 

919.0 

49.0 

3.102 

121.0 

0.062 

39.37 

61.76 

3.941 

0.7463 

1.263 

974.9 

90.0 

3.542 

139.0 

0.772 

43.15 

60.07 

4.074 

0.7463 

1.259 

1026.0 

99.0 

3.099 

149.0 

0.700 

46.91 

74.35 

4.194 

0.7462 

1.256 

1677.0 

00.0 

4.250 

103.0 

0.640 

90.67 

00.63 

4.303 

0.7461 

1.253 

1125.0 

70.0 

4.900 

190.0 

0.547 

96,10 

93.14 

4.496 

0.7459 

1.250 

1214.0 

00.0 

5.070 

217.0 

0.470 

f.5.97 

105.6 

4.663 

0.7450 

1.246 

1297.0 

90.0 

0.307 

244.0 

0.424 

73.19 

116.1 

4.010 

0.7457 

1.246 

1375.0 

100.0 

7.095 

271.0 

0.301 

00.63 

130.6 

4.941 

0.7456 

1.245 

1446.0 

120.0 

0.51C 

325.0 

0.317 

95.56 

195.4 

5.100 

0.7454 

1.244 

1505.0 

140.0 

9.923 

379.0 

0.272 

110.5 

109.3 

5.300 

0.7453 

1.243 

1711.6 

1OC.0 

11.34 

433.0 

9.230 

125.4 

205.2 

5.526 

0.7452 

1.243 

1626.6 

100.0 

12.79 

400.0 

0.211 

140.3 

230.0 

5.672 

0.7452 

1.242 

1936.0 

200.0 

14.10 

940.0 

0.190 

159.2 

254.9 

5.003 

0.7451 

1.242 

2042.6 

290.0 

17.09 

674.0 

6.152 

142.5 

316.9 

6.000 

0.7450 

1.242 

2261.6 

300.0 

21.22 

000.0 

0.127 

229.7 

379.0 

6.306 

0.7450 

1.241 

2496.0 

396.0 

24.74 

942.0 

0.109 

207.0 

441.1 

6.497 

0.7449 

1.241 

2997.0 

400.0 

20.27 

1000.0 

0.0950 

304.2 

503.1 

6.603 

0.7449 

1.241 

2602.0 

490.0 

31.00 

1210.0 

0.0044 

341.5 

565.2 

0.009 

0.7449 

1.241 

3999.0 

900.0 

35.33 

1340.0 

0,0790 

370.7 

627.3 

0.940 

0.7449 

1.241 

3221.0 

000.0 

42.30 

1010.0 

0.0033 

453.2 

751.4 

7.107 

0.7446 

1.241 

3929.0 

700*0 

49.44 

1000.0 

0.0943 

927.9 

079.5 

7.350 

0.7446 

1.241 

3916.6 

000.0 

50.49 

2190.0 

6.0479 

002.1 

1000.0 

7.524 

0.7446 

1.241 

4972.6 

900.0 

03.94 

2421.0 

0.9422 

079.9 

1124.0 

7.670 

0.744# 

1.241 

4319.0 

1000. 0 

70.00 

2*00.0 

9.0300 

791.1 

1240.0 

7.001 

0.7449 

1.241 

4952.0 

1200.0 

04.71 

3220.0 

0.0317 

900.0 

1496.1 

0.027 

0.7449 

1.241 

4909.0 

1400.0 

90.02 

37*0. 0 

0.0271 

1049.0 

1744.0 

0.210 

0.7446 

1.241 

9309.0 

1000.0 

112.9 

4299.0 

0.0237 

1199.0 

1993.1 

0.306 

0.7446 

1.241 

5757.0 

1006.0 

127.0 

4030.0 

0.0211 

1347.0 

2241.0 

0.530 

6.7446 

1.241 

6109.0 

20C0.0 

141.1 

53*0.0 

3.0190 

1499.9 

2409.0 

0.961 

6.7446 

1.241 

6439.0 

2900. <1 

170.4 

*719.0 

0.0152 

1009.9 

3110.0 

0.939 

6.7446 

1.241 

7199.6 

1000.0 

211.7 

9090.0 

0.0127 

2241.9 

3730.0 

9. 196 

6.7446 

1.241 

7661.0 
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ThERNOPHYSICAL properties OF HELIUM 4 


35 PSIA ISOBAR 


temperature 

DEG. R 

DENSITY 
L8/CU FT 

\MOh/OV1 

P 

8TU/L3 

V < DP/DU) - 

V 

PSIA-CJ FT/8TU 

4<0P/0W» t 

PSIA 

(OV/OT) / V 

P 

1/OEG. R 

THERMAL 

conductivity 

8TU/FT-HR-R 

VISCOSITY 

LB/FT-SCC 
X 10£»6 

thermal 

DIFFUSIVITY 
SO FT/HR 

OIELECTRIC 

CONSTANT 

prandtl 

NUMBER 

*»•«! 

5.4 

6.4 

7.0 

6.0 
9. J 

it. J 
ll.fi 
ie.fi 
I3.fi 

9.433 
9.275 
9.316 
8.631 
8.362 
7.361 
2.578 
1.913 
1 ■ *64 
1 • 3-»6 

59.9 

21.3 

17.5 
14. 9 

12.5 
9.46 
6.95 
9.16 

11.0 

12.7 

2.35 

6.54 

7.24 

7.43 

7.05 

5.99 

4.03 

3.96 

3.01 

3.N1 

1300.9 
1135. J 

891.0 

631.0 
373.fi 

130.0 
11.5 
22.8 
27.4 
30.1 

0.0192 

0.0230 

0.0353 

0.0532 

0.3671 

0.209 

3.790 

0.254 

0.166 

0.131 

0.00901 

0.0105 

0.0113 

0.0119 

0.3122 

0.0121 

0.0106 

0.00959 

0.00862 

0.00997 

2.62 

2.87 

2.73 

2.54 

2.39 

1.99 

1.79 

1.26 

1.29 

1.34 

0.00157 

0.00232 

8.00202 

0.00174 

0.00139 

0.008069 

0.000600 

0.00193 

0.00297 

0.00396 

1.02050 

1.02049 

1.02032 

1.82002 

1.01949 

1.01829 

1.00990 

1.U9662 

1.00549 

1.01479 

0.600 

0.490 

0.539 

0.609 

0.742 

1.17 

2.30 

1.23 

1.00 

0.907 

14.a 

15.0 

16.0 
I7.fi 
16. 0 

19.4 
2b.O 

22.4 

24.4 
26.0 

1.195 

1. 

0.9891 
C • 9139 
0.6546 
fi.7967 
0.7497 
3.6716 
fi.6J91 
0.5*76 

14.3 
15.9 

17.4 

19.6 
20.3 

21.7 

23.1 

25.8 

26.5 

31.2 

3.99 

3.97 

3.85 

3.83 

3.82 

3.81 

3.80 

3.76 

3.76 

3.75 

31. C 
33.9 

33.9 
34.6 
35.2 
35. b 

35.9 
36.5 
36.8 
37.1 

0.109 

0.3940 

0.1833 

0.0751 

0.0 686 

0.C633 

0.3589 

0.0510 

0.C463 

0. 042 3 

0.0C919 

0.0*952 

0.00986 

0.0102 

0.0105 

O.Q1Q9 

0.0112 

0.0119 

0.0124 

0.0130 

1.39 

1.45 

1.50 

1.55 

1.60 

1.66 

1.71 

1.81 

1.91 

2.00 

C. 00493 

0.00990 

Q .00660 

0. 00760 

0.00890 

0.00993 

0.0119 

0.0132 

0.0155 

0.0178 

1.00420 

1.00309 

1.00357 

1.00331 

1.00309 

1.00290 

1.00274 

1.00246 

1.00224 

1.00206 

0.851 

0.916 

0.793 

0.775 

0.763 

0.754 

0.747 

0.736 

0.730 

0.725 

26. J 

30. 0 
32.3 

34.0 

36.0 
36.0 
4fi.O 

0.5146 
4.4763 
3.4*66 
U • 41 93 
4.3951 
3.3736 
11*3544 

- - • 9 

36.5 
39,1 
41.7 
*4.3 
46.9 

49.5 

3.74 
3.72 
3.71 
3 71 
3.70 
3.69 
3.69 

37.4 

37.5 

37.7 

37.8 

37.9 

37.9 
30.3 

9.0384 
0.0354 
3.0329 
0.0307 
0.0298 
Q .0271 
0.3257 

0.0136 

0.0142 

0.0147 

0.C152 

0.0157 

0.0162 

0.0167 

2.19 

2.19 

2.20 
2.37 
2.45 
2.53 
2.61 

0 • 0203 
0.9229 
0.0256 
0.Q294 
0*0312 
0.0342 
0.0372 

1.00190 

1.00177 

1.00165 

1.00155 

1.00147 

1.00139 

1.00132 

0.722 

0.719 

0.717 

0.716 

0.719 

0.715 

0.714 

45.0 
56. Q 

55.0 
60.6 

70.0 
#0.0 
9fi.fi 

100.0 

12C.0 

140.0 

0.1142 
0.2924 
0.2564 
U . 23 49 
0.2313 
0.1761 
0.1566 
0.1459 
0.1175 
0.1006 

55.9 
b2 • 2 
69.5 

74.9 
67.4 

130.0 
112.fi 
125.6 

150.0 

175.0 

3.67 

3.66 

3.66 

3.65 

3.64 

3.64 

3.63 

3.63 

3.62 

3.62 

36.1 

36.2 

38.2 
38.2 

38.2 

36.2 
36.2 
36.2 
36.2 
36.2 

0.0226 

0.0202 

0.0183 

0.0169 

0.0143 

0.0125 

0.0111 

0.C103 

0.00931 

0.00712 

0.0179 
0.0191 
fi. 0202 
fi. 0212 
0.0233 
0.1253 
0.0772 
0.0291 
0.0326 
0.0391 

2.01 

3.03 
3.14 
3.35 
3.68 

4.03 
4.29 
4.59 
5.12 
5.63 

0.0451 

0.0536 

0.0626 

0.0721 

0.0926 

0.115 

0.139 

0.166 

0.223 

0.200 

1.00117 

1.00105 

1.00096 

1.00000 

1.00075 

1.00066 

1.00059 

1.00053 

1.00044 

1.00030 

0.714 

0.713 

0.713 

0.713 

0.712 

0.710 

0.700 

0.706 

0.702 

0*650 

16G.0 

161.0 

200.0 

25t.fi 

300.0 
35G.0 
400.6 

450.0 
50C.0 

640.0 

0.38622 

0.07644 

3.37362 

з. 35653 
4.04713 
0.34941 
0.43537 
0.33149 

и. 32631 
0.32360 

199.9 

224.0 

249.0 

311.9 
373.4 

435.9 

497.9 

559.9 

622.0 
746.0 

3.62 
3.61 
3.61 
3.61 
3.61 
3.61 
3.61 
3.61 
3.60 

3.63 

36.2 

38.1 

16.1 
36.1 

36.1 

38.1 

36.1 

36.1 

38.1 
36.0 

0.00623 

0.00594 

0.00490 

6.00399 

6.00333 

0.06265 

0.60250 

0.00222 

0.01200 

0.J0169 

0.0394 

0.0426 

0.0459 

0.9532 

0.0603 

0.0670 

0.0733 

0.0794 

0.9051 

0.0963 

6.12 

6.58 

6.91 

6.00 

9.02 

10.0 

10.9 

11.0 

12.7 

0.360 

0. 430 
1.572 
8.7*.* 

1. ' > 

♦ 33 

.07 
?• 03 
2.42 
3.29 

1.00033 

1.00030 

1.00027 
1.00021 
1.80010 
1.00015 
1.00013 
1. 00912 
1.00011 
1.00009 

0.694 

0.691 

6.675 

0.671 

0.660 

0.667 

0.666 

0.666 

0.667 

0.666 

740.4 

000.0 

900.0 

1040.0 

1264.0 

1446.0 

1646.0 

1086.0 
2bC6.fi 
2530.0 

fi. 32023 

0.41770 

0.91574 

0.41416 

fi. 41161 

0. 41412 

0.409659 

4.437672 

4.337465 

u. 409669 

979.0 

994.0 

1126.b 

1240.0 
149C.4 
1760.fi 

1991.0 

2230.0 
2490.9 

3100.0 

3.62 
3.60 
3.64 
3.60 
3.6fi 
3 * 64 
3.90 

3.60 

3.61 
3.60 

31.3 
36.0 

36.0 

38.0 

19.3 

36.0 
36.0 

36.0 

30.0 
36.9 

0.00143 
0.00125 
0.00111 
0.0C1QI 
0.000633 
0. 0 CO 714 
0.090625 
0.099555 
0.004513 
0.000490 

9.107 

0.119 

0.129 

9.137 

0.156 

0.174 

0.191 

0.209 

0.274 

9.203 

11.1 
17.6 

19.1 

28.5 

23.3 
26.0 

20.5 
31.0 

33.4 

39.2 

4.27 

9.35 

6.53 

7.01 

10.7 

13.9 
17.4 

21.3 

25.9 

37.3 

1.00000 

1.00007 

1.00006 

1.00009 

1.00304 

1.00004 

1.00003 

1.00003 

1.00003 

1.00002 

0.666 

0.660 

0.667 

0.667 

0.667 

0.667 

0.666 

0.666 

0.666 

0.666 

3440.4 

J. J jh/24 

3720.3 

3«(fi 

36.0 

0.098333 

0.299 

44.6 

91.0 

1.00002 

0.666 
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TNERNOOYNAHIC PROPERTIES OF HELIUM 4 

40 PS I A ISOBAR 



TEMPERATURE 

VOLUME 

ISOTHERM 

DERIVATIVE 

ISOCHORE 

DERIVATIVE 

INTERNAL 

ENERGY 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 
OF SOUND 


DEG, R 

CU FT>LB 

CU FT-PSIA/LB 

PSIA/R 

BTU/L8 

6TU/L8 

BTU/LB*R 

BTU 

/ LB -R 

FT/SEC 


4.0 

0.1056 

140,0 

13.2 

1.376 

2.162 

6.3922 

0,5947 

6.6051 

811.4 


5.0 

0.1076 

124.0 

26.0 

1.639 

2.636 

6.4999 

0.4203 

0.4669 

807.7 


6.0 

0.1107 

1G1.0 

31.5 

2.351 

3.171 

6.5964 

0.4613 

0.6157 

771.9 


7.0 

0.1155 

74.9 

33.0 

3.001 

3.657 

0.7043 

0.5230 

0.7862 

722.1 


6.0 

0.1234 

46.2 

32.6 

3.654 

4.766 

0.6256 

0.5700 

1.072 

646.0 

• \ 1 

4.0 

0.1346 

20.7 

27.7 

5.121 

6.156 

0.9676 

0.6366 

1.644 

526.9 


10.0 

0.2669 

2.77 

11,3 

9.161 

11.31 

1.520 

0.7777 

7.751 

357.5 


11.0 

0.4767 

10.6 

6.37 

11.62 

15.17 

1.691 

0.7644 

2.516 

406.1 


12.0 

0.5965 

16.7 

4.99 

12.91 

17.33 

2.060 

0.7529 

1.926 

445.6 


13.0 

0.6959 

21.7 

4.22 

13.96 

19.13 

2.224 

0.7472 

1.704 

478.3 

■ i . 

14.0 

0.7666 

26.0 

3.69 

14.95 

20.77 

2.346 

6.7444 

1.585 

506.7 

, V - 

15.0 

0.6722 

30.1 

3.31 

15.66 

22.32 

2.452 

6.7432 

1.511 

532.2 


16.0 

0.4544 

13.9 

3.00 

16.73 

23.86 

2.548 

0.7427 

1.462 

555.7 


17.0 

1.034 

37.5 

2.76 

17.59 

25.25 

2.636 

0.7<*27 

1.427 

577.6 

* • 

16.0 

1.112 

41.0 

2.56 

16.42 

26.66 

2.717 

0.7429 

1.401 

596.2 


14.0 

1.166 

44.3 

2.39 

19.24 

28.04 

2.791 

0.7431 

1.361 

617.9 

• , .j 

j 

20.0 

1.263 

47.6 

2.24 

20.05 

29.41 

2.662 

0.7434 

1.366 

636.6 

22.0 

1.411 

54.0 

2.00 

21.65 

32.10 

2.990 

0.7441 

1.343 

672.1 

1 

i 

24.0 

1.557 

6Q.3 

1.60 

23.22 

34.76 

3.106 

0.7447 

1.326 

70S. 2 

... . i 

26.0 

1.701 

66.4 

1.65 

24.79 

37.39 

3.211 

0.7453 

1.313 

736.4 

i 

26.0 

1.644 

72.5 

1.51 

26.35 

40.00 

3.306 

0.7457 

1.303 

765.9 

• s 

30.0 

1.465 

70.4 

1.40 

27.69 

42.60 

3.396 

0.7459 

1.295 

796.0 


32.0 

2.126 

6«.3 

1.31 

29.44 

45.18 

3.461 

0.7461 

1.260 

620.9 

- i 

36.0 

2.265 

90.1 

1.22 

36.97 

47.75 

3.959 

0.7463 

1.202 

646.6 


36.0 

2.404 

95.6 

1.15 

32.50 

50.31 

3.632 

0.7463 

1.276 

871. B 


36.0 

2.543 

102.0 

1.09 

34. C3 

52.66 

3.7|l 

0.7464 

1.274 

896.0 

1 

40. 0 

2.661 

lQ’.Q 

1.G3 

35.55 

55.41 

3.766 

0.7464 

1.271 

919.5 

i 

45.0 

3.024 

121.0 

3.908 

39.35 

61.74 

3.915 

0,7464 

1.264 

975.4 

1 

4 

50.0 

3.365 

135.0 

0.614 

43.13 

66.05 

4.846 

0.7463 

1.260 

1026.0 


35.0 

3.705 

169.0 

0.737 

46.90 

74.34 

4.166 

0.7463 

1.256 

1070.0 

' 

60.0 

4.045 

163.0 

0.674 

50.66 

60.62 

4.277 

0.7462 

1.254 

1125.0 


70.0 

4.721 

190.0 

0.576 

56.17 

93.14 

4.470 

6.7460 

1.250 

1215.0 


60.0 

5.396 

217,0 

0.503 

65.66 

105.6 

4.637 

0.7459 

1.246 

1290.0 


40.0 

6.070 

244.0 

0.446 

3.14 

116.1 

4.764 

0,7457 

1.247 

1375.0 


100.0 

6.743 

271.0 

0.401 

6 1 • 62 

130.6 

4.919 

0.7456 

1.245 

1449. B 

i 

120.0 

6.067 

325.0 

0.334 

9L .55 

155.5 

5.142 

0.7455 

1.244 

1506.0 


140.0 

9.429 

379.0 

0.266 

116 5 

160.3 

9.334 

0.7453 

1.243 

1711. B 

% 

160.0 

10.77 

433.0 

0.256 

129. V 

205.2 

5.900 

0.7452 

1.243 

1B20.0 

.4 

166.0 

12.11 

406.0 

0.222 

140.3 

236.0 

9.646 

0.7452 

1.242 

1936.0 


200.0 

13.45 

540.0 

0.200 

199.2 

254.9 

5.777 

6.7451 

1.242 

2042. • 

• 4 

250.0 

16.61 

674.0 

0.160 

192.9 

317.0 

6.054 

0.7459 

1.242 

2261.0 


300.0 

20.16 

600.0 

0.133 

229.7 

379.0 

€ • 261 

0.7990 

1.241 

2496.0 

, *'i 

1 350.0 

23.51 

942.0 

0.114 

267.6 

441.1 

6.472 

• . 7 >49 

1.241 

2697. B 

’• . j 

400.0 

26.66 

1008. 0 

0.100 

304.2 

503.2 

6.636 

0.7449 

1.241 

2BB2.Q 

■ i 

1 450.0 

30.21 

1210.0 

0.0669 

341.5 

565.2 

6.764 

0.7449 

1.241 

3057.0 


500.0 

33.56 

1340.0 

0.0600 

370.7 

627.3 

6.915 

0.7449 

1.241 

3221.0 


600.0 

40..6 

1610.0 

0.0667 

493.2 

751.4 

7.141 

0.7446 

1.241 

3520.0 

t ' -• , 

700.0 

46.97 

1060.0 

0.0571 

527.7 

675.5 

7.332 

1.7446 

1.241 

3010.0 


600.0 

53.67 

2150.0 

0. 0500 

602.1 

1608.0 

7.496 

6.7446 

1.241 

4072,0 


600.0 

60.37 

2620.0 

0.0464 

676.6 

1124.0 

7.644 

0.7446 

1.241 

4319.0 


1006.0 

67.07 

2601.0 

0.6400 

751.1 

1240.9 

7,775 

0.7446 

1.241 

4552. B 


1200.0 

60.40 

3220.0 

0.0333 

900.0 

1496.0 

6.101 

0.7446 

1.241 

4904.0 


1400.0 

93.00 

3760.0 

0. 0206 

1049.0 

1744.0 

0.193 

0.7446 

1.241 

5309.0 


1660.0 

107.3 

6290.0 

3.0290 

1196.0 

1993.0 

0.350 

0.7446 

1.241 

5757.0 

* ' 1 

1060.0 

120.7 

4010.0 

0.0222 

1347.6 

2241.0 

8.905 

0.7446 

1.241 

6116.0 

_ v* . j 1 

| *000.0 

134.1 

5371. S 

0.0200 

1496.0 

2409.0 

6.635 

0 7446 

1.241 

6436.0 

’ ■ -" v i 

! 2500.0 

147.6 

6711'. 0 

0.0160 

1066.0 

3110.0 

6.912 

6.7446 

1.241 

7195. • 

! 

| 3006.0 

261.1 

0090.0 

0.0133 

2241.0 

3730.0 

9.139 

6.7446 

1.241 

7BB1.0 
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THERHOPHYSICAL PROPERTIES OF HELIUM 4 


40 PSIA ISOBAR 


TEMPERATURE 

DENSITY 

YIOH/OVI 

V<0P7DU> 

-V(OP/OV>, 



P 

V 


DEC. R 

L0/CU FT 

aru/LB 

PSIA-CU FT/8TU PSIA 

4.0 

9.448 

60.4 

2.35 

132C.Q 

5.0 

9.292 

21.5 

6.54 

1150.0 

6.0 

9.034 

17.6 

7.25 

908%} 

7.0 

5.654 

15.1 

7.46 

648.0 

8.0 

6.103 

12.6 

7.09 

391.0 

9.0 

7.155 

9.86 

6.08 

146.0 

1C.0 

3.485 

6.65 

4.15 

9.65 

11.0 

2.069 

8.93 

3.99 

22.6 

12.0 

1.677 

10.9 

3.95 

28.1 

13.0 

1.437 

12.6 

3.93 

31.1 

14.0 

1.271 

14.2 

3.93 

33.1 

15.0 

1.147 

15.6 

3.88 

34.5 

16. Q 

1 • J«8 

17.3 

3.86 

35.5 

17.0 

0.9670 

16.7 

3.64 

36.2 

18.0 

0.6992 

20.2 

3.83 

36.6 

19.0 

0.6416 

21.6 

3.62 

37.3 

20. Q 

d » 7916 

23.0 

3.81 

37.7 

22.0 

0 » 70 86 

25.6 

3.79 

36.3 

24.0 

0.6423 

26.5 

3.77 

36.7 

26.0 

0.5679 

31.2 

3.76 

39.1 

28.0 

0.5424 

33. B 

3.74 

39.3 

30.0 

0.5036 

36.5 

3.73 

39.5 

32.0 

0.4735 

39.1 

3.72 

39.6 

34.0 

u* 4415 

41.7 

3.71 

39.8 

36.0 

0.4159 

44.3 

3.70 

39.9 

38.0 

0.3933 

46.9 

3.70 

39.9 

4C.0 

Q.37J1 

49.5 

3.69 

4C-0 

46.0 

G.3307 

55.6 

3.68 

%0.1 

'iC.O 

0.2972 

62.2 

3.67 

40.2 

55.0 

0.2699 

68.5 

3.66 

40.2 

60.0 

0.2472 

74.8 

3.65 

4C.2 

7C.0 

0.2118 

67.4 

3.65 

40.3 

80.0 

0.1653 

100.0 

3.64 

4C.3 

90.0 

0.1646 

112.0 

3.63 

4C.2 

10C.0 

0.1463 

125.3 

3.63 

40.2 

12G.0 

0.1237 

150.0 

3.62 

49.2 

140.0 

0.1061 

175.0 

3.62 

4C.2 

160.0 

0.09264 

200.0 

3.62 

40.2 

160.8 

0.06256 

22%. 0 

3.61 

40.2 

800.0 

0.07433 

249.0 

3.61 

40.1 

250.0 

0.05950 

311.0 

3.61 

40.1 

300.0 

0.04961 

373.0 

3.61 

40.1 

356.0 

0.04254 

435.3 

3.61 

40.1 

400.0 

0*03723 

497.0 

3.61 

40.1 

456.0 

0.03310 

566.0 

3.60 

40.1 

5LC.0 

0.02960 

622.6 

3.60 

40.1 

600.6 

0.02464 

746.0 

3.60 

40. J 

706.8 

0.08129 

870.0 

3.60 

48.0 

660.8 

6.01463 

994.0 

3.60 

40.0 

980. 8 

0.01656 

1188.0 

3.60 

48.0 

1606.8 

0.01491 

1840.8 

3.60 

40.0 

12C6.0 

0.01843 

1490.8 

3.68 

4C.0 

1400.8 

0.01365 

1740.6 

3.60 

48.0 

1666.0 

0.0JI321 

1990.6 

3.60 

40.0 

1600. 0 

0.308806 

8830.6 

3.60 

40.0 

8000.0 

0.007456 

2400.6 

3.60 

40.0 

25-0.6 

0.005966 

3130.8 

3.60 

48.0 

3060. 6 

0. 004978 

3720.0 

3.60 

46. C 


<ov/on/v 

THERMAL 

VISCOSITY 

thermal 

DIELECTRIC 

p 

CONDUCTIVITY 


DIFFUSIVITY 

CONSTANT 

l/OEC. R 

9TU/FT-HR-R 

LB/FT-SCC 
X 1CE+6 

SQ FT/HR 


0.0100 

9.00902 

2.84 

0.00156 

1.02059 

0.0226 

0.0105 

2.69 

0.00233 

1.02050 

0.0347 

C.0113 

2.75 

0.00204 

1.02033 

0.0521 

0.0119 

2.56 

0.0Q175 

1.02005 

0.0839 

0.0122 

2.32 

0.00141 

1.01954 

0.167 

0.0122 

2.C3 

0.000923 

1.01841 

1.17 

3.C125 

1.37 

9 *000464 

1.01114 

0.261 

0. C 0682 

1.28 

0.00166 

1.00717 

0.176 

0.30674 

1.31 

0.C0273 

1.00587 

9.135 

0.00695 

1.35 

0.00366 

1.00509 

0.112 

O.OC925 

1.40 

0.08459 

1.00454 

0.0959 

0.00957 

1.46 

0.0C553 

1.00411 

0.0647 

0 . u 0991 

1.51 

0.0C647 

1.00376 

C.0761 

0. u 102 

1.56 

0.00743 

1.00359 

0.0694 

0.0106 

1.61 

9.00840 

1.00326 

0.0640 

0.0109 

1.66 

0.00936 

1. 00 306 

0.0594 

0.0112 

1.72 

0.0104 

1.00289 

0.0521 

0.0119 

1.62 

0.C125 

1.00259 

0.0466 

0.3125 

1.91 

0.0147 

1.00236 

0.3421 

0.0131 

2.01 

0.0169 

1.00216 

0.0365 

0 . C 1 36 

2.13 

0.0193 

1.00200 

0.3355 

0.0142 

2.19 

0.0218 

1.00166 

0.0329 

0.0147 

2.26 

0.0243 

1.00174 

0.0307 

0 * C 152 

2.37 

0.0269 

1.00164 

0 • C 268 

0.0158 

2.45 

0.0296 

1.00154 

0.0272 

0.0163 

2.5* 

0.0324 

1.00146 

0.0257 

0 ■ C 167 

2.62 

0.0353 

1.00139 

0.0226 

0. C 179 

2.81 

0.0429 

1.00123 

0.0 20 3 

O.clSi 

3.03 

0.0509 

1.00111 

0.0163 

0.3202 

3.18 

0.0595 

1.00101 

0.0166 

0.0212 

3.36 

0.0685 

1.00392 

0.0143 

0.3233 

3.69 

0.0660 

1.80079 

0.0125 

0.3253 

4 . CO 

0.109 

1.00069 

0.0111 

0* C 272 

4.30 

0.133 

1.00362 

0.0103 

C .3 291 

4.56 

0.157 

1.00056 

0.00631 

U. b 327 

5.12 

0.212 

1.00046 

0.00712 

0.0361 

5.63 

0.27% 

1.03040 

0.00623 

0.0394 

6.12 

0.342 

1.80035 

0,00554 

0.3426 

6.59 

0.416 

1.00031 

0.00498 

0.0456 

6.91 

0.496 

1.00026 

0.00399 

0. 3532 

6.00 

0.721 

1.00022 

0.00333 

0.0603 

9.02 

0.979 

1.00019 

0.00285 

0.3670 

10.0 

1.27 

1.00016 

0.00250 

b. 0 733 

to .9 

1.59 

1.00014 

0.09222 

0.3794 

11.8 

1.93 

1.00312 

0*00201 

C.0851 

12.7 

2.38 

1.30011 

8.00166 

0.0963 

14.4 

3.12 

1.30009 

8.00143 

0.107 

16.0 

4.05 

1.00008 

0.00125 

0.118 

17.6 

5.88 

1.03007 

0.38111 

0.128 

19.1 

6.21 

1.03006 

0.88108 

0.137 

20.5 

7.42 

1.80006 

0.088833 

0.196 

23.3 

10.1 

1.00005 

0.003714 

8.174 

26,0 

13.2 

1.00004 

0.000625 

0.191 

26.9 

16.5 

1.00004 

0.000955 

8.288 

31.0 

20.2 

1.80003 

0.900583 

0.224 

33.4 

24.2 

1.00003 

0.00Q4C8 

6.263 

39.2 

35.5 

1.00082 

0.000333 

0.299 

44.6 

46.5 

1.88082 


PRANOTL 

HUMBER 


0.686 

0.480 

0.539 

0.607 

0.733 

1.10 

3.06 

1.32 

1.04 

0.928 

0.866 

0.827 

0.801 

0.782 

0.769 

0.759 

0.751 

0.740 

0.732 

0.727 

0.724 

0.721 

0.719 

0.717 

0.716 

0.716 

0.715 

0.714 

0.714 

0.713 

0.713 

0.712 

0.710 

0.709 

0.717 

0.702 

0*698 

0.694 

0.691 

0.675 

0.671 

0.668 

0.667 

0.666 

0.666 

0.667 

0.668 

0.668 

0.668 

1.667 

0.667 

0.667 

0.667 

0.666 

0.666 

0.666 

0.666 

0.666 
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45 PSIA ISOBAR 


thermoovmahic properties of helium 4 


TEMPERATURE VOLUME 
OEG. R CU FT/LB 


ISOTHERM 
DERIVATIVE 
CU FT-PSIA/L8 


ISOCHORE 

DERIVATIVE 

PSIA/R 


INTERNAL 

ENERGV 

BTU/LB 


13.1 

1.376 

2.254 

26.0 

1.027 

2.720 

31.7 

2.332 

3.249 

34.2 

2.960 

3.924 

33. 4 

3.793 

4.010 

29.0 

4.972 

6.105 

16.4 

7.396 

0.929 

A. 17 

10.97 

14.16 

6.04 

12.90 

16.60 

4.99 

13.66 

10.63 

4.31 

14.60 

20.36 

3.03 

;9.63 

21.96 

3.46 

16.;: 

23.49 

3.17 

17.40 

24.96 

2.93 

10.25 

26.40 

2.73 

19.06 

27.90 

2.96 

19. 9u 

29.19 

2.27 

21.51 

31.91 

2. 09 

23.10 

34.59 

1.67 

24.66 

37.24 

1.72 

26.24 

39.07 

1.99 

27.00 

42.40 

1.40 

29.35 

45.57 

1.30 

30.09 

47.66 

1.30 

32.43 

50.23 

1.23 

33.96 

52.79 

1.16 

35.40 

55.34 

1.02 

39.29 

61.69 

0.917 

43.07 

60.01 

0.031 

46.05 

74.31 

0.799 

50.62 

00.60 

0.649 

50.13 

93.13 

9.966 

69.6? 

105.6 

0.902 

73.12 

110.1 

0.492 

00.60 

130.6 

0,376 

95.54 

155.5 

3.322 

110.5 

100.4 

0.202 

125.4 

205.2 

0.290 

1*8*3 

230.1 

0.229 

155.2 

254.9 

0.180 

192.5 

317.0 

0. 190 

229.7 

379.1 

0.129 

267.0 

441.1 

0.112 

304.2 

503.2 

0.160 

341.5 

565.3 

0. 0968 

376.7 

627.3 

0.0790 

453.2 

751.9 

1.064) 

927.7 

•75.6 

0. 3962 

612.1 

1100.0 

0.0906 

676.6 

1124.0 

0.0490 

791.1 

1246.0 

0.0379 

906.0 

1496.0 

0.0321 

1849.0 

1744.0 

0.8261 

1198.0 

1993.0 

0.3290 

1347.0 

2241.0 

0.3229 

1496.0 

2409.0 

0.4106 

1068.0 

3U8.0 

1.0190 

2241.0 

3730.0 


0.3907 

0.5030 

0.5937 

022.3 

0.4969 

0.4266 

0.4029 

010. s 

0,5943 

0.4000 

0.6091 

704.7 

0.6906 

0.5211 

0.7716 

737.6 

0.0166 

0.5670 

1.032 

660.4 

0.9677 

0.6296 

1.622 

559.2 

1.261 

0.7390 

5.071 

406.7 

1.763 

0.7660 

3.141 

399.2 

1.903 

0.7544 

2.137 

439.0 

2.140 

0.7479 

1.612 

473. S 

2.260 

0.7447 

1.654 

503.2 

2.370 

0.7432 

1.560 

529.5 

2.477 

0.7426 

1.499 

553.6 

2.567 

0.7425 

1.456 

575.9 

2.649 

0.7427 

1.424 

597.0 

2.725 

0 • f 429 

1.401 

616.9 

2.796 

0.7432 

1.383 

636.0 

2.926 

0.7440 

1.356 

671.9 

3.042 

0.7447 

1.337 

705.4 

3.140 

C . 7453 

1.323 

736.9 

3.246 

C. *456 

1.311 

766.6 

3.336 

0.7461 

1.302 

794.8 

3.420 

J.7463 

1.294 

021.6 

3.490 

0.7464 

1.200 

047.6 

3.571 

0.7465 

1.202 

872.9 

3.641 

0.7466 

1.278 

097.2 

3.706 

0.7466 

1.274 

920.7 

3.056 

0.7466 

1.26? 

976.7 

3.909 

0. 7465 

1.262 

1029.0 

4.109 

0.7465 

1.250 

1079.0 

4,210 

0.7464 

1.255 

1127.0 

4.412 

0.7462 

1.251 

1216.0 

4.570 

0.7460 

1.249 

1299.0 

4.725 

0.7459 

1.247 

1377.0 

4.057 

0.7457 

1.246 

1450.0 

5.004 

0.7455 

1.244 

1507.0 

5.276 

0.7454 

1.243 

1712.0 

5.441 

0.7453 

1.243 

1029.0 

5.500 

0.7452 

1.242 

1939.0 

5.719 

0.7452 

1.242 

2043*0 

5.996 

0.7451 

1.242 

2202.0 

6.222 

0.7450 

1.241 

2499.0 

6.414 

0.7450 

1.241 

2690.0 

6.579 

0.7449 

1.241 

2003.0 

6.726 

0.7449 

1.241 

3057.0 

6.056 

0.7449 

1.241 

3222.0 

7.063 

0.7449 

1.241 

3520.0 

7.274 

0.7440 

1.241 

3010.0 

7.440 

0.7440 

1.241 

4073.0 

7.506 

fl.7%40 

&.24I 

4319.8 

7.717 

0.744* 

1.241 

4553.0 

7.943 

0.7446 

1.241 

4980.0 

6.134 

0 . 7446 

1.241 

5365.0 

0.308 

** . 7446 

1.241 

5757.0 

8.446 

0.7446 

1.241 

6166.0 

6.977 

0.7440 

1.241 

6436.0 

6.694 

0.7440 

1.241 

7195.0 

9.860 

0.7440 

1.241 

7081.0 
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THERMOPHYSICAL PROPERTIES OF HELIUH 4 


45 PSZA ISOBAR 


TEMPERATURE 
DEC. R 

PCNSITV 
L6/CU FT 

VtOH/OV) 

P 

BTU/L6 

V<OP/OU> - 

V 

PSIA-CU FT/STU 

V(OP/OV> T 

PSIA 

IDV/OTI/V 

P 

1/OEG. R 

THERMAL 

CONDUCTIVITY 

9TU/FT-HR-R 

VISCOSITY 

LB/FT-SEC 
1 IQC+6 

thermal 

OIFFUSIVITV 
SQ FT/HR 

OIELECTRIC 

CONSTANT 

PRANOTL 

NUMBER 

4.0 

9*404 

61.6 

2.37 

1360.0 

6.00964 

0.00906 

2.09 

0.00161 

1.02061 

8.682 

5.0 

9*334 

22.2 

6.53 

1190.0 

C. 0210 

3.0106 

2.93 

3.60235 

1.92352 

0.461 

M 

9.004 

10.3 

7.27 

952.0 

0.9333 

0.0114 

2.00 

0.00206 

1.02037 

0.539 

T.8 

0.721 

19.6 

7.52 

692.0 

0.0494 

0.0129 

2.60 

0.60179 

1.02010 

0.692 

t.O 

0.199 

13*4 

7.19 

434.0 

0.0770 

0.0124 

2.30 

0.00146 

1.01963 

0.713 

9*0 

7.353 

10.0 

6.27 

193.0 

0.151 

0.3123 

2.19 

0.00104 

1.01060 

0.993 

10.0 

5.297 

7.30 

4.69 

22.0 

0.604 

0.0131 

1.66 

0.000422 

1.01531 

2.67 

11.0 

2* il3 

6.43 

4.06 

21.9 

6.373 

0.0095A 

1.35 

0.00117 

1.00874 

1. 60 

12.0 

1.995 

k0.4 

4.01 

29.4 

0.205 

0.00900 

1.35 

0.00213 

1.00688 

1,15 

13.0 

1.677 

12.2 

3.90 

33.5 

0.149 

0. 00910 

1.39 

0.00302 

1.00587 

0.997 

14.0 

1.469 

13*9 

3.94 

36.2 

C. 119 

0.00942 

1.43 

0.00380 

1.00519 

0.995 

15.0 

1.31s 

15.4 

3.92 

30.0 

C.101 

0.00972 

1*40 

0.00473 

1.00469 

0.6S6 

16.0 

1.1)0 

17.0 

3.90 

39.3 

0.0003 

0.6100 

1.53 

0.00559 

1.00429 

0.823 

17.0 

1. 102 

10.5 

3.t r 

40.2 

0.3700 

0.0104 

1.50 

0.00646 

1.00396 

0* 600 

10.0 

1 * 823 

19*9 

3.06 

41.0 

0.0714 

0.0107 

1.63 

0.00734 

1.00369 

0.783 

19.0 

0.9554 

21.4 

3.04 

41.6 

0.0655 

0.0110 

1.60 

0.00622 

1.00346 

0.771 

20.0 

0.0974 

22.0 

3.03 

42.1 

0.0607 

0.0113 

1,73 

0.00913 

1.90326 

0.762 

22.0 

0.0016 

25.6 

3.01 

42.9 

€.0530 

0.0120 

1.03 

o.eito 

1-09292 

0.748 

24.0 

0*7255 

20*3 

3.79 

43.4 

0.0472 

3.0126 

1.93 

0.0129 

1.00265 

0.739 

26.0 

0.66)4 

31.0 

3.70 

43.0 

0.0426 

0.0131 

2.02 

0.0150 

1.00243 

0.733 

20.0 

0.6116 

33.7 

3.76 

44.1 

0.0309 

0.0137 

2.11 

0.0171 

1.00225 

0.726 

30*0 

1*5676 

36*4 

3.75 

44.4 

0.0355 

0.0143 

2.23 

0.0193 

1.00209 

8.725 

32.0 

0.5299 

39.0 

3.74 

44.6 

3331 

0.0140 

2.29 

0.0216 

1.00196 

0.722 

34.0 

3.4970 

41.7 

3.73 

44.7 

C.0309 

0.0153 

2.30 

0.0239 

1.00104 

3.720 

36.0 

6*4601 

44.3 

3.72 

44.0 

C. 0290 

0.0158 

2. 46 

0.0263 

1.90173 

0.719 

3 a , n 

0 • *426 

46.9 

3.71 

44.9 

0.0273 

0.3163 

2*55 

fi.OPM 


3.716 

Hoi 

0.4197 

49.4 

,3*7(1 

45* 0 

u. 0256 

U. G 160 

2.63 

0.0314 

1.00156 

0.717 

45.0 

sd.o 

0.3719 

55.0 

3.69 

45.1 

C.3227 

0.0160 

2.02 

0.0302 

1« 00139 

0.716 

0 . 3341 

62*2 

3.60 

45.2 

0.0203 

0.0191 

3.01 

0.0453 

1.00124 

0.715 

55.0 

0.3034 

66.6 

3.67 

45.3 

0.0104 

0.0262 

3.19 

0.0533 

1.00113 

0*714 

60.0 

0.2779 

74.9 

3.66 

45.3 

0.0160 

0.6213 

3.36 

0.0610 

1.00104 

0.714 

70.0 

0.2301 

07.4 

3.65 

45.3 

C. 0143 

0.0234 

3.69 

0.0704 

1.00009 

0.712 

00*0 

0.2003 

100*0 

3.64 

45.3 

0.3125 

0.0253 

4.00 

Q.C974 

1.09070 

0.711 

90.0 

0.1052 

112.0 

3.64 

45.3 

0.0111 

0.C272 

4.30 

0.110 

1.00069 

0.799 

100.0 

0.166/ 

129.0 

3.63 

45.3 

0.0106 

0.6291 

4.59 

0.140 

1.00063 

0.707 

120.0 

0.1390 

156.0 

3.63 

45.3 

C. 00030 

Q* 0327 

5.13 

0.109 

1.00052 

0.702 

140.0 

0.1192 

175.0 

3.62 

45.2 

0.00711 

0.0361 

5.64 

0.244 

1.00045 

0.698 

160.0 

0.1944 

200.0 

3.62 

45.2 

C.0G623 

0.0394 

6.12 

0.304 

1.00039 

0.694 

100.0 

0.09203 

224.0 

3.62 

45.2 

0.00553 

0.0427 

6.59 

0,370 

1.00035 

0*691 

200*0 

0*00356 

249*0 

3.61 

45.2 

0*01490 

0.0490 

6.91 

0,441 

1.90031 

0.675 

200.0 

9.06691 

311.0 

3.61 

45.1 

0.00399 

0.0533 

0.00 

0.641 

1.00025 

0.671 

300.0 

0.05579 

373.0 

3.61 

45.1 

0.00332 

0.0603 

9.02 

0.671 

1.90Q21 

0*660 

300.0 

0.04704 

436.0 

3.61 

45.1 

0.00205 

0.0670 

10.0 

1.13 

1. 90010 

0*667 

460*0 

0.04107 

499.0 

3.61 

45.1 

0.00249 

0.0733 

10.9 

1.41 

1.00916 

0.666 

400.0 

0.01723 

960.0 

3.61 

45.1 

0.00222 

0.0794 

11.0 

1.72 

1.00014 

0*666 

060.0 

0.C3391 

622.0 

3.60 

45.1 

0.00200 

0.0051 

12.7 

2.05 

1.00013 

0*667 

600.0 

0.02794 

746.0 

8«M 

45.1 

9.30166 

0.0963 

14.4 

2.70 

1.00011 

0*666 

700.0 

0.02399 

670.0 

3.6(1 

45.3 

0.00143 

0.107 

u.o 

3.60 

1.00009 

0*646 

•66.0 

0.02096 

994.0 

3.60 

45.0 

0.00125 

0.116 

17.6 

4.9? 

1. 80000 

0*666 

906.0 

0.01063 

1120.8 

3.03 

45.0 

0. 00111 

0.126 

19.1 

5.52 

1.00007 

0.667 

lOGw * 0 

0*91677 

1240.0 

3.60 

45.0 

0.66100 

6.137 

20.9 

6.60 

1.00006 

0.667 

1200.0 

0.31396 

1490.0 

3.60 

45.0 

0.900033 

0.196 

23.3 

9.00 

1 • 49909 
1.00005 

0.667 

1400.0 

0.01196 

1746.0 

3.60 

45.0 

0.001714 

0.174 

26.0 

11.7 

• ■667 

1660.0 

0.01049 

1991.0 

3.60 

45.0 

0.000629 

9.191 

20.9 

14.7 

1.90004 

0*666 

1600*0 

0.009321 

2240.0 

3.60 

49.0 

0.000959 

0.206 

31.0 

10.Q 

1.00004 

0.666 

2000.6 

0.000309 

2400.0 

3.60 

45.0 

C. 000900 

0.224 

33.4 

21.5 

1.00003 

0*666 

2906.0 

0.006712 

3100.0 

3.60 

49.0 

0.006410 

0.263 

39.1 

31.5 

1.00003 

0.666 

3000*0 

0.005594 

3720.0 

3.60 

49.0 

0.000333 

0.299 

44.6 

43.1 

1.90902 

0.666 
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5 J PSU ISOBAR 


THtRMOOVNAMIC properties OF HELIUH 4 


TEMPERATURE VOLUME 

ISOTHERM 

DERIVATIVE 

ISOCHORE 

DERIVATIVE 

INTERNAL 

ENERGY 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 
OF SOUNO 

OtG. R 

CU FT/LB 

CU FT-PSXA/LB 

PSIA/R 

BTU/LB 

BTU/LB 

9TU/L6-R 

0TU 

/ LB -R 

FT/SEC 

a- a 

a. lasi 

147.0 

13.0 

1.373 

2.346 

0.3893 

0.5733 

0.5627 

632.9 

5.0 

a. 1067 

132.0 

26.0 

1.617 

2.805 

0.4949 

0.4250 

0.6790 

629.5 

6. Ii 

ii. 1095 

109.0 

31.9 

2.314 

3.327 

0.5904 

0.4766 

0.6029 

796.9 

7.0 

0.1138 

83.6 

34.5 

2.936 

3.992 

0.6933 

0.5193 

0.7590 

752.4 

e.a 

J a 1207 

57.6 

34.1 

3.739 

4.856 

0.8064 

0.5643 

0.999 

667.3 

9. ii 

a. 1330 

31.4 

30.2 

4.651 

6.063 

0.9515 

0,6240 

1.660 

567.3 

1U0 

i.iGSi 

9.68 

22.1 

6.674 

6.203 

1.172 

0.6736 

3.219 

462.6 

11.0 

»• 30 42 

6.70 

10.6 

10.17 

12.99 

1.626 

0.7618 

3.927 

400.0 

12. 0 

0.4242 

12.9 

7.28 

12.04 

15.97 

1.669 

0.7551 

2.396 

435.7 

13. a 

J.5161 

18.4 

5.65 

13.33 

16. U 

2.060 

0.7484 

1.939 

470.1 

14.0 

3.5960 

23.2 

4.99 

14.41 

19.93 

2.195 

0.7449 

1.730 

500.2 

is. a 

0.6696 

27.6 

4.39 

15.39 

21.59 

2.31C 

C. 7431 

1.613 

527.1 

it. a 

0.7391 

31.7 

3.95 

16.32 

23.17 

2.41V 

0.7424 

1.538 

551.7 

17. 0 

3.8059 

35.6 

3.60 

17.22 

24.66 

2.503 

0.7423 

1.486 

574.5 

18.0 

0.57 J7 

39.3 

3.31 

16.06 

26.14 

2.587 

0.7425 

1.449 

595.9 

19 . a 

3.3335 

42.8 

3.06 

16.92 

27.57 

2.664 

0.7426 

1.422 

616.2 

zc.o 

J.995 

46.2 

2.66 

19.75 

26.97 

2.736 

0.7430 

1.401 

635.5 

22.0 

1.117 

52.9 

2.55 

21.38 

31.72 

2.667 

0.7436 

1.370 

671.6 

24. i 

1.235 

59.4 

2.30 

22.98 

34.42 

2.965 

0.7446 

1.346 

705.6 

26.0 

1.353 

65.7 

2.09 

24.56 

37.09 

3.092 

0.7453 

1.332 

737.4 

28. 0 

1.468 

71.9 

1.92 

26. 14 

39.73 

3.190 

0.7456 

1.319 

767.3 

3C.0 

1.583 

77.9 

1.77 

27.70 

42.36 

3.260 

0.7462 

1.306 

795.7 

32.0 

1.697 

83.9 

1.65 

29.26 

44.97 

3.365 

0.7464 

1.300 

622.6 

34.0 

1.810 

69.8 

1.54 

30.61 

47.56 

3.443 

0.7466 

1.293 

848.9 

36.0 

1.922 

95.7 

1.45 

32.35 

£9.14 

3.517 

0.7467 

1.267 

674.0 

38. 0 

2. 033 

101. C 

1.37 

33.86 

52.71 

3.566 

0.7468 

1.262 

896.4 

40.0 

2.144 

107.0 

1.29 

35.42 

55.27 

3.652 

0.7466 

1.276 

921.9 

45.0 

2.421 

121.0 

1. 14 

39.23 

S!,i\A 

3.802 

0.7466 

1.270 

976.0 

50. 0 

2.695 

135.0 

1.02 

43.02 

67.97 

3.936 

5 . 

1.264 

1031*0 

55. 0 

2 . 96 8 

149.0 

0.925 

46.60 

74.28 

4.056 

0.7466 

1.26U 

; « r 

60.0 

3.240 

163.0 

0.645 

50.57 

80.58 

4.165 

0.7465 

1*257 

1128.0 

7C • 0 

J.783 

191. 0 

0.721 

56 10 

93.12 

4.359 

0.7463 

1.253 

1217.0 

8 0.4 

4.324 

218. .3 

0.629 

65. 60 

105.6 

4.526 

0.7461 

1.250 

1300.0 

90 . 0 

4.863 

245.0 

0.559 

73.09 

118.1 

4,673 

0.7460 

1.266 

1376.0 

luc.o 

5.402 

272.0 

0.502 

80 .56 

130.6 

4.664 

9.7458 

1.266 

1451.0 

12G. 0 

6.478 

326.0 

0.416 

95.52 

155.5 

5.031 

0.7456 

1.265 

1566.0 

140.0 

7.553 

360.0 

0.358 

110.5 

180.4 

5.223 

0.7455 

1.244 

1713.0 

161.0 

8.627 

434.0 

0.313 

125.4 

205.2 

5,389 

0.7454 

1.263 

1630.0 

180.0 

9.700 

467.0 

C.276 

140.3 

230.1 

5.S16 

0.7453 

1.243 

1940.0 

200*0 

10.77 

541.0 

0.250 

155.2 

254.9 

5 • 6t£ 

0.7452 

1.242 

2044,0 

260.0 

13.45 

675.0 

0.2*0 

192.5 

317.0 

5.944 

0.7451 

1.262 

2213.0 

sea • a 

16.14 

609.0 

a. 167 

229.7 

379.1 

6.170 

0.7450 

1.242 

24*9.0 

350. a 

18.82 

943.0 

0. 143 

267.0 

4«.1.2 

6.361 

0.7450 

1.241 

2691.0 

430.0 

21.53 

1060. 0 

0.125 

3C4.2 

593.3 

6.527 

0.7490 

1.241 

2664.0 

460. 0 

24.16 

1210.0 

0.111 

341.5 

565.3 

6.673 

0.7449 

1.241 

3056.0 

500.0 

26.86 

1350.0 

0.106 

378,7 

627,4 

6.684 

•'.7449 

1.241 

3222.0 

600.fi 

32.22 

1610.0 

0.0633 

453.2 

751.5 

7.030 

0.7469 

1.241 

3529.0 

700.0 

37.58 

1860.0 

0.0714 

527.7 

675.6 

7.222 

0 • 7‘\49 

1.241 

3611.0 

6*0.0 

42.94 

215u.O 

0.0625 

602.1 

1000.0 

7.367 

0.74V8 

1.241 

4073.0 

900.4 

43.33 

2420.0 

0.0555 

676.6 

1124.0 

7.534 

0.7448 

1.241 

4320.6 

1600. 0 

53« 67 

2690.0 

0.0500 

751.1 

1246.6 

7.664 

0*7466 

1.241 

4953.0 

1200.0 

64 • J 9 

3220.0 

0.6417 

900.0 

1496.7 

7.191 

0.7466 

1.241 

4907.0 

14*6.0 

75.11 

3766. V 

V.Q357 

1049.0 

1744.0 

6.662 

0.7666 

1.241 

9306.0 

1600. 0 

84.83 

4290.9 

0.0312 

1196.0 

1993.0 

6.246 

3.7466 

\ • 241 

5757.0 

1006.0 

96.56 

4630.0 

0.3276 

1347.0 

2241.9 

6.394 

0.7448 

1.241 

6106.0 

2000.0 

107.3 

5370.0 

0.3250 

1496.0 

2489.0 

8.525 

0.7666 

l.£41 

6436.0 

2500.4 

134.1 

6710.0 

0.0200 

1668. Q 

3110. 0 

6.602 

0.7666 

1.241 

7195.0 

3000.6 

160.9 

6050.0 

0. J167 

2241. C 

3730.3 

5.326 

0.7643 

1.241 

7661.0 
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THERMOPHVSICAL PROPERTIES OF HELIUM 


53 PSU ISOOAR 


TEMPERATURE DENSITY V(0 M/DlOp V(OP/OU» v -V<0P/0V> T 

OEG. R L3/CL' FT OTU/LO PSIA-CU FT/BTU PSI* 


4.C 

5.0 

6.0 

7.0 

6.0 

9.C 

10. 0 
11.0 
12.0 

13.0 

16.0 

19.0 

16. 0 

17.0 

16.0 

19.0 

20.0 
22.9 
26.0 
26.0 

26.0 

30.0 

32.0 

36.0 
36.0 

36.0 

60.0 

69.0 
5C..J 
59.3 

60. 0 

70.0 

60.0 
90.0 

HC.Q 

120.0 

160.0 


9.119 

9.376 

9.133 

6.766 

9.267 
7.517 
6 . 1)59 

3.267 
2.357 
1.936 

1.678 
1.693 
1.353 
1.261 
1.169 
1.371 
1.395 
0.6956 
0.6996 
0. 7393 

0.6619 

0.6317 

0.5690 

0.5526 

0.5236 

0.6916 

0.6663 

0.6131 
6.3711 
0 . 33o9 
0.3066 
0.2663 
0.2313 
0.2056 
0.1851 
0*1566 
0.1326 


62.7 
22.6 
16.6 
16.1 
16.0 
11.6 

6.56 

6.15 

10.0 

11.6 

13.5 

15.2 

16.7 

16.2 

19.7 

21.2 

22.6 

25.6 
26.2 

30.9 

33.6 
36.3 
39.0 

61.6 
66.2 
66.6 
69*6 

55.9 
62*2 
66.6 
*6.9 
67.5 

IbO.O 

113.0 

125.0 

150.0 

175.0 


2.39 

6.52 

7.29 

7.57 

7.29 

6.66 

5.61 
6.26 
6.09 

4.63 

3.99 

3.96 

3.93 

3.91 

3.69 
3.67 

3.66 

3.63 

3.61 
3.60 

3.76 
3.76 
3.75 
3. 7i» 
3.73 
3.72 
3.71 

3.70 
3.69 

3.66 

3.67 
3.66 

3.65 

3.66 

4.66 
3.6-* 
3.62 


1600.0 

1260.0 

996.0 

735.0 

677.0 

236.0 

56.6 

22. Q 

36.5 

35.7 

39. C 

61.3 

62.9 

66.2 

65.1 

65.9 

66.5 

67.6 

68.3 

68.6 

66.9 

69.2 

69.5 

69.6 

69.6 

69.9 

50.3 

5G.2 

50.3 

50.3 

50.4 

50.6 
50.6 
50.4 
50.6 
50.3 
50.3 


160.0 

160 .U 

206.0 

256.0 

300.0 

356.0 

606.0 
656.6 

566.0 

606.0 


0.1159 

200.0 

0.1031 

225.0 

0.09202 

269.0 

0.07432 

312.6 

0.06197 

374.0 

0.35316 

636.0 

0.04652 

696.0 

0.04136 

566.0 

0.03723 

622.6 

0.03194 

746.0 


3.62 50.3 

3.62 50.2 

3.62 50.2 

3.61 50.2 

3.61 5T.2 

3.61 S0.1 

3.61 50.1 

3.61 50,1 

3.61 50.1 

3.63 50.1 


760.0 

608.0 
960.1 

1066.0 
ltfiO.O 
1600.6 
1666* 6 
1666.0 
2016.6 
2960.0 


0.02661 670.0 
0.02329 996.6 
0.02070 1120.0 
0.01063 1260.0 
0.01553 1690.0 
0.01331 1760.0 
0.01165 1990.6 
0.01036 2260.0 
O.OU9321 2660.6 
0.007656 3100.5 


3.63 

3ol0 

JtkO 

3»ta 

3.60 

3*60 
3 ill 


50.1 

50.1 

50.0 

50.3 

50.0 

50.0 

50.0 

50.0 

50.0 

59.0 


3000.6 0.386215 3720.0 


3.60 90.0 


<0V70T)/V 

P 

1/OCG. R 

thermal 

CONDUCTIVITY 

BTU/FT-MR-N 

VISCOSITY 
LB/FT- SEC 

thermal 

OIFFUSIVITY 
sa FT/HR 

DIELECTRIC 

CONSTANT 



X 10E+6 


0.00929 
0.0210 
C. 0321 
6.0470 
0.0716 
0.126 
C.377 
6.462 
0.239 
0.164 

0.00910 
0.6107 
0.0115 
0.3121 
0. C 126 
0.0125 
0.0U4 
6.0106 
0.06950 
0* 30946 

2.94 

2.96 

2.65 

2.65 

2.43 
2*16 
1.62 

1.44 

1-63 

9.00164 
0.00237 
0.00236 
C. 00162 
0.00151 
0.00112 
0.000636 
0.000621 
C. 00168 
0.00251 

1.02063 

1.02055 

1.02340 

1.02315 

1.31972 

1.01608 

1.01673 

1.91062 

1.00798 

1.00670 

C. 126 
C.106 
6.0920 
C • 06 15 
C. 9735 
0.0672 
6.0620 
C. 0539 
C • 0676 
0.0631 

6.0096? 

O.OC966 

0.0162 

0.0105 

0.0160 

0.0111 

0.0114 

0.3120 

0.0126 

0.0132 

1.66 

1.51 

1.55 

1.69 

1.65 

1.73 

1-75 

1.65 

1.94 

2.06 

0.00331 

0.00410 

0.00489 

0.00569 

0.00649 

0.00730 

0.00812 

0.00981 

0.0116 

3.0136 

1.00587 
1.00527 
1.30481 
1.00463 
1.00412 
1.00306 
1. 00 363 
1.00325 
1.00295 
1.00270 

0.0392 
0. 0366 
C. 0334 
0.0311 
0.0291 
C . 3274 
0.0259 

0.0136 

0.0143 

0.0169 

0.2154 

0.0159 

0.0164 

0.0169 

2.13 

2.22 

2.33 

2*39 

2.47 

2.55 

2.63 

0.0153 

0.0173 

0.0196 

0.0215 

0.0237 

0.0260 

0.0263 

1.00250 

1.00232 

1.00217 

1.00204 

1.00192 

1.00182 

1.00173 

6.0227 
C. 32t(J 
6.3164 
6.0166 
0.0143 
f.0125 
0.0111 
0.01Q0 
C.e r 630 
6.00711 

0.0160 
0.0192 
J. 0203 
0.0213 
0.0236 
0.0256 
0.0273 
0.0291 
0.0327 
0.6362 

2.63 

3.02 

3.19 

3.37 

3.70 

4.01 

6.31 

6.59 

5.13 

5,66 

0.C344 

0,0409 

0.C477 

0.0550 

0.0706 

0.6678 

0.106 

0*126 

0.170 

0*223 

1.00153 

1.00130 

1.00125 

1.00115 

1.00099 

1.00086 

1.00077 

1.31069 

1.00056 

1.00050 

0.00622 
0.00553 
0.00690 
0.00399 
C. 10332 
6.00265 
0.06249 
0.00222 
0.00200 
6.00166 

C. 0395 
0,0427 
0.0458 
0.0533 
0*3603 
0.0670 
0.0733 
0.0794 
0*0051 
0.0963 

6.12 
6.59 
6.92 
6,00 
9. C 2 
10. C 
10.9 
11.6 
12.7 
14.4 

0.274 

0.333 

0.397 

0.577 

0.706 

1.02 

1.27 

1.55 

1.04 

2.50 

1.00046 

1.00039 

1.06035 

1.00026 

1.00823 

1.60020 

1.06016 

1.00016 

1.06014 

1.00112 

6.60163 

6.00125 

6.00111 

6.00150 

C.I0C633 

0.100716 

0.000625 

0.000556 

C. 000500 

C 300600 

0.1C7 

0*116 

0.120 

0.137 

0.156 

0.174 

0.191 

0.200 

0.224 

0-263 

16.0 

17.6 

19.1 

29.5 
23.3 
26.0 

26.5 
31.0 

33.6 

39.2 

3.24 

4.07 

4.97 

5.94 

6.10 

10.5 

13.2 

16.2 
19.4 

20.6 

1.00910 

1.00009 

1.00060 

1.00007 

1.00006 

1.00005 

1.00006 
1.00004 
1.00006 
1.00003 

3. 086333 

0.299 

44.6 

36.6 

1.01002 


PR6N0TL 

NUMBER 


0.677 

0.463 

0.539 

0.597 

0.696 

0.925 

1.70 

1 »S*2 

1.27 

1.05 

0.967 

0.666 

0.646 

0.618 

0.798 

0.763 

0.772 

0.757 

0.746 

0.739 

0.733 

0.729 

0.726 

0.723 

0.721 

0.720 

0.719 

0.717 

0.716 

0.715 

0.716 

0.713 

0.711 

0.709 

0.707 

0.703 

0.696 

0.696 

0.691 

0.675 

0.671 

0.666 

0.667 

0.666 

0.666 

0.667 

0.666 

0.666 

0.666 

0.667 

0.667 

0.667 

0.667 

6.666 

1.666 

0.666 


6. *66 
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THEANOOVNANIC PROPERTIES OF HELIUM 4 

iww PSIA ISOBAR 


TEHPEAATUAE 

VOLUME 

ISOTHERM 

DERIVATIVE 

ISCCMORE 

DERIVATIVE 

INTERNAL 

ENERGY 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 
OF SOUND 

OEC. A 

CU FT/L8 

CU FT-PSIA/L8 

PSIA/R 

BTU/L6 

6TU/LB 

3TU/LB-A 

BTU 

/ L8 -R 

FT/SEC 

6.0 

0.1017 

192.0 

12.0 

1.370 

3.256 

0.3772 

0.6055 

0.6910 

923.5 

9*0 

0.1029 

169.0 

25.5 

1.750 

3.655 

0.6703 

0.6009 

0.6690 

921.0 

A* 9 

0.1009 

166.0 

33.9 

2.106 

6.130 

0.9590 

0.6669 

0.5559 

900.5 

7. fi 

0.1079 

123.0 

3F.3 

2.725 

6.722 

0.6513 

0.9027 

0.0760 

873.0 

0*0 

J.1121 

99.5 

30.6 

3.306 

5.661 

0.7699 

0.5639 

0.0293 

832.2 

9.0 

0.1192 

76.9 

37.2 

6.216 

6.602 

0.0990 

0.9939 

1.023 

772.7 

It* 0 

J .1267 

55.0 

36.9 

5.206 

7.550 

0.9709 

0.6075 

1.231 

710.6 

11*0 

0.1391 

37.1 

29.7 

6.361 

6.936 

1.111 

0.6203 

1.566 

653.9 

12.0 

0.1596 

23.9 

26.6 

7.009 

10.76 

1.270 

0.6600 

2.076 

509.1 

13.0 

0.1931 

19.3 

19.0 

9.560 

13. 16 

1.660 

0.6967 

2.670 

567.0 

16. Q 

3.2356 

19.6 

16.9 

11.32 

15.60 

1.669 

0.7293 

2.367 

561.0 

19.0 

3.277J 

22.6 

12.1 

12.70 

17.91 

1.003 

0.7327 

2.119 

550.6 

16.0 

■J.3177 

26.2 

10.3 

16.05 

19.96 

1.933 

0.7359 

1.960 

565.7 

17.9 

0.3565 

30.0 

6.96 

15.21 

21.81 

2.067 

0.7376 

1.007 

503. 7 

19.0 

0.3936 

33.9 

7.99 

16.27 

23.56 

2.167 

0.7300 

1.709 

602.6 

19.0 

0.0292 

37.7 

7.23 

17.26 

29.21 

2.237 

0.7392 

1.037 

622.1 

20*0 

0.0639 

61.5 

6.63 

10.20 

26*79 

2.310 

0.7390 

1.503 

661.3 

22 . 0 

0.5396 

69.9 

5.71 

20.01 

29.03 

2.663 

0.7616 

1.500 

678.6 

29.9 

0.5992 

56*9 

9.05 

21.76 

32.76 

2.591 

0.7632 

1.600 

713.5 

29.J 

0.6592 

62.9 

4.53 

23.63 

35.61 

2.705 

0.7660 

1.625 

766.7 

26.0 

0.7290 

69.7 

6.11 

25.09 

30.42 

2.009 

0.7461 

1.390 

777.7 

30.0 

0.7997 

76.3 

3.76 

26.76 

41.20 

2.905 

0.7670 

1.370 

806.7 

32. u 

0.9600 

92.7 

3.67 

20.37 

43.93 

2.993 

0.7676 

1.350 

636.5 

30.9 

0.9993 

99.1 

3.23 

29.90 

46.63 

3.075 

0.7661 

1.366 

661.1 

30. 0 

0 • 9576 

95.3 

3.92 

31.50 

49.31 

3.152 

0.7683 

1.332 

666.6 

36.9 

1.015 

101.0 

2.93 

33.16 

51.96 

3.223 

0.7665 

1.322 

911.3 

00.0 

1.073 

199.9 

2.67 

36.73 

56.60 

3.291 

0.7666 

1*316 

935.1 

09.0 

1.215 

122.0 

2.36 

30.63 

61.13 

3.665 

0.7667 

1.290 

991.7 

99.9 

1.355 

137.0 

2.06 

62.50 

67.59 

3.501 

0.7666 

1.207 

1065*0 

99.9 

1*696 

151.0 

1.96 

66.36 

76.00 

3.703 

0.7666 

1.279 

1095.0 

6G . 0 

1.632 

166.9 

1.71 

50.16 

00.30 

3.016 

C . 7682 

1.272 

1162*0 

70.9 

1.996 

196.9 

1.66 

57.76 

93.06 

6.010 

0.7679 

1.206 

1231.0 

• 0.9 

2.179 

221.0 

1.27 

65.32 

105.7 

6.170 

0.7675 

1.250 

1316. 0 

90.0 

2.699 

269.0 

1.12 

72.05 

110.2 

6.326 

0.7672 

1.256 

1391*0 

100.0 

2.721 

276. G 

1.01 

00.37 

130.0 

6.650 

0.7670 

1.252 

1666.0 

120 *U 

3.261 

330. 0 

0.939 

95.37 

155.7 

6.606 

0.7666 

1.260 

1600.0 

100.0 

3.799 

396,9 

0.717 

110.3 

100.7 

6.070 

0.7661 

1.260 

1726.0 

160.0 

6.337 

639.9 

0.626 

125.3 

205.6 

5.066 

0.7661 

1.265 

1861.0 

190.9 

4.976 

692.9 

0.556 

160.2 

230.5 

5.191 

0. 7659 

1.266 

1950.0 

209.0 

5.611 

566.9 

0.500 

155.2 

255.4 

5.322 

0.7656 

1.263 

2053.0 

290.0 

6.752 

696.9 

0.600 

192.5 

317.5 

5.599 

0.7655 

1.262 

2291.0 

30b » 9 

9.093 

916.9 

0.133 

229.7 

379.6 

5.026 

0.7656 

1.262 

2507.0 

390.0 

9.433 

969.0 

0.206 

267.0 

461.7 

6.017 

C > 7653 

1.262 

2709.0 

009.0 

10.77 

1996.0 

0,250 

306.2 

503.7 

6.103 

0.7652 

1.261 

2090.0 

090.9 

12.11 

1220.9 

0,222 

361.5 

595.0 

6.329 

0.7652 

1.261 

3066*0 

969.9 

13.45 

1350.9 

0.206 

370.7 

927.9 

6.660 

0.7691 

1.261 

3220.0 

699.9 

16 .13 

1620.9 

0,167 

653.2 

752.0 

6.909 

0.7651 

1.261 

3536.0 

799. • 

19.91 

1698.9 

0.163 

527.7 

079.1 

9.870 

0.7650 

1.261 

3015.0 

900. 0 

21.69 

2150.9 

9,125 

602.2 

1C0O.O 

7.063 

0.7650 

1.261 

6077.0 

901.9 

26.17 

2620.9 

9,111 

676.7 

1126.0 

7.109 

0.7650 

1.261 

6323.0 

1809. 9 

21.69 

2690.0 

9,100 

751,2 

1260,0 

7,120 

0,7669 

1.261 

6556*0 

1291.9 

32.22 

3230.9 

0*0033 

900.1 

1697.0 

7.967 

0,7669 

1.261 

6990.0 

1069.9 

jr.59 

3760.0 

0.0716 

1069.0 

1769,0 

7.730 

0.7669 

1.261 

5300.0 

1699.8 

62.96 

6300.9 

0,0625 

1190.0 

1993,0 

7.906 

0.7669 

1.261 

5759.0 

1899.8 

69.39 

6630.0 

0,0555 

1367.1 

2261,0 

0.190 

0.7669 

1.261 

6100* 0 

8909.0 

53.66 

5370.0 

0.0501 

1699. 0 

2690.0 

0.101 

0.7669 

1.261 

6630.0 

7196.6 

2909.9 

67.96 

6710.9 

0,0600 

1060.0 

1110,0 

0.657 

0.7668 

1.261 

3909.9 

90.66 

0150.1 

0,0333 

2261.0 

3731,0 

0.906 

0.7668 

1.261 

7002.0 


♦ TWO- PHASE BOUNOAAV 
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THERMQPHYSICAL properties of helium 4 


10 j PS IA XS03AR 


TEMPERATURE 

OfNSITY 

V(OM/OV> 

p 

V <OP/OU> 

V 

-V<OP/OV>, 

DEC* R 

Ld/CU FT 

BTU/LB 

PSIA-CU FT/8TU P$IA 

4.0 

9.830 

73.0 

2.52 

1790.3 

5.0 

9.720 

26.6 

6*41 

1630.0 

4.0 

9.535 

23.5 

7.45 

140Q.0 

7.0 

9.273 

20.5 

6.61 

1140.8 

8.0 

6.923 

16.8 

7.95 

679.8 

9.0 

0.463 

17.4 

7.39 

633.0 

10.0 

7.894 

15.7 

7.06 

434.3 

11.0 

7.19J 

14.1 

6.57 

267.0 

12.0 

6.267 

12.7 

5. 92 

149.8 

13.0 

5.178 

12.3 

5.26 

94.9 

14.0 

4.245 

13.1 

4.63 

63.1 

14.0 

3.6C6 

14.3 

4.59 

61.5 

16. a 

3.147 

15.6 

4.43 

62.5 

17. U 

2.685 

17.0 

4.33 

54.2 

18.0 

2.540 

10.4 

4.25 

86.1 

19.0 

2.333 

19.9 

4.20 

67.9 

26.0 

2.156 

21.4 

4.15 

69.5 

2 2.0 

1.865 

24.3 

4.09 

92.fi 

24.0 

1.666 

27.2 

4.04 

94.0 

24.0 

1.519 

30.1 

4.0Q 

95.6 

28.0 

1.389 

32.9 

3.97 

96.6 

36.0 

1.281 

35.7 

3.93 

97.7 

32.0 

1.190 

30.5 

3. Si 

96.5 

34.0 

1.112 

41.2 

3.68 

99.1 

34.0 

1.044 

44.0 

3.66 

100.0 

38.0 

0.9646 

40.6 

3.64 

180.0 

40.0 

6.9321 

49.3 

3.63 

130.0 

49.0 

6.6213 

55.9 

3.60 

131.0 

50.0 

0.7361 

62.5 

3.77 

m.o 

55.0 

6.6694 

69.0 

3.75 

131.fi 

40.0 

0.6126 

75.4 

3.74 

lfil.0 

76.0 

6.5246 

00.2 

3. 71 

182.8 

80.8 

0.4590 

101.0 

3.70 

1 u2. 0 

96.0 

6.4661 

113.0 

3.66 

102.0 

lfit.O 

0.3679 

126.0 

3.67 

101.0 

126.0 

0.3867 

151.0 

3.66 

101.0 

140.0 

0.2632 

176.0 

3.65 

101. 0 

160.0 

0.2366 

201.fi 

3.64 

191.3 

160.0 

0.2652 

226*0 

3.64 

101.3 

200,0 

0.1646 

251*9 

3*63 

101.9 

250.0 

0.1461 

313.0 

3.62 

101.9 

396.0 

0.12J6 

375.0 

3.62 

101.3 

350.0 

0.1840 

437.0 

3.62 

101.8 

400.0 

0.09202 

499*0 

3*61 

100*9 

450.0 

0-00255 

561. C 

3.61 

100.0 

5fiC.fi 

8.87433 

623.1 

3.61 

100*0 

400.1 

0.86190 

747.0 

3.61 

190*0 

760.0 

6.35315 

671.0 

3*61 

10C.Q 

• 06.0 

0.04652 

lQ80.fi 

3*61 

100*9 

40C.O 

0.64137 

1120.8 

3.60 

100*3 

1000.0 

0.03724 

1240.0 

3.68 

1QC.9 

1200.0 

0. 83104 

1490.0 

3.60 

100*9 

140G.O 

0.32661 

1740.0 

3*60 

100*0 

16CG.0 

6.32329 

1990.0 

3.60 

130.3 

1000.0 

0.62373 

2240.0 

3.69 

130*3 

2000. « 

0.61044 

2460.fi 

3*60 

130.0 

2906.6 

0.31491 

3110.0 

3.60 

100.0 

3060.0 

4.31243 

3730 • 0 

3.60 

100.9 


(OV/OT ) /V 
P 

1/OEG. R 

thermal 

CONDUCT I V ITT 
JTU/FT-MR-R 

VISCOSITY 

LB/FT- SCC 
< tee^o 

THERMAL 
OIFFUSI VITY 
SQ FT/ HR 

DIELECTRIC 

CONSTANT 

PRANOTL 

NUMBER 

C. 9067 3 

0.00946 

3.4? 

0.00196 

1.02077 

0*641 

0*0156 

0.3112 

3.4V 

ft. 00250 

1.32073 

0.495 

0.0237 

0.9121 

3.26 

0.00229 

1.02Q64 

0.542 

0.9326 

0.0129 

3.07 

0.00207 

1.02049 

0.576 

0.3439 

0.0136 

2.85 

0.00165 

1.02025 

0.622 

0.3587 

0.0140 

2.62 

0.00162 

1.91906 

0.690 

f.0762 

0.0141 

2.42 

0. 00145 

1.01932 

6.759 

0.111 

0.0140 

2.24 

0.CO125 

1.01846 

0.696 

0*16? 

0.9137 

2.06 

0.00105 

1.01706 

1.13 

0.20 0 

0,0131 

1.92 

C. 00102 

1.01507 

1.39 

C. 179 

0.0124 

1.64 

0.00125 

1.01303 

1.25 

0.149 

0.0121 

1.61 

C. 00159 

1.01146 

1.14 

fi. 125 

0.9120 

1.62 

0.00197 

1.01024 

1.05 

0.106 

0.0121 

1.64 

Q.0CZ38 

1.00929 

0.969 

C. 0927 

0.0122 

1.66 

0.00281 

1.08853 

0.939 

r. 362? 

n .01?4 

1.89 

0.00325 

1.0Q790 

0.902 

C. 8741 

0.9126 

1.93 

0.00369 

1.00737 

0.673 

C. 0621 

0.0131 

2 ■ C 9 

0.00459 

1. 33653 

0.834 

0.05 37 

9.0136 

2.06 

O.OC553 

1.00566 

Q.6Q6 

C. 0474 

0.0141 

2.16 

0*00649 

1.00536 

0.790 

0*0425 

0.0146 

2.25 

0*00750 

1.00493 

0.776 

C* 9305 

0.9151 

2.33 

0.00055 

1.00457 

0.765 

0* 3353 

0.0156 

2*41 

0.00962 

1.00426 

0.756 

0.0326 

Q. C 160 

2.49 

0.0107 

1.00400 

0.750 

C. 0303 

a. 0165 

2.56 

0.0119 

1.00376 

0.745 

C. 32 03 

«>.ai70 

2.64 

0.C130 

1.30356 

0,740 

0. 3266 

0.0174 

2.72 

0.0142 

1.90338 

0.737 

0.0232 

0.0106 

2.90 

0.0174 

1.00300 

0.731 

0.0206 

0.0197 

3.06 

0.0207 

1.00270 

0.726 

0.0105 

0.0207 

3.26 

0.C242 

1.00245 

0.723 

0.0169 

0.0210 

3.43 

0.0279 

1.00225 

0.721 

1.0143 

0.0236 

3.75 

0.0359 

1.00194 

0.717 

0*0125 

0.0257 

4.06 

0*0446 

1.00170 

0.714 

0.0111 

0.0276 

4.35 

0*e54ft 

1.00151 

0*711 

0.00993 

•*•295 

4*63 

0*0640 

1.00137 

0.700 

0.00026 

0.0330 

5.17 

O.C062 

1.90114 

0.703 

0.0070 0 

0.0364 

5.67 

0.111 

1.00090 

0.699 

€.01620 

0.0397 

6.16 

0.130 

1.00906 

0.695 

0.00551 

0.0429 

6.62 

0. 160 

1.90077 

0.691 

0.00496 

0.0460 

6.94 

9.200 

1.00069 

0.675 

C, 08397 

0.0535 

6*03 

0*291 

1.90056 

0.671 

C. 30331 

0*0605 

9.04 

0*394 

1. 00946 

9.666 

0.00204 

0*0672 

16.0 

0*510 

1.60940 

0.667 

t. 00249 

8.9735 

10.9 

0.690 

1.00035 

0.666 

C. 00221 

0.0795 

11.0 

9*776 

1.00031 

0*666 

0.00199 

0.0052 

12.7 

0.924 

1.00020 

0.667 

0*00166 

0*0904 

14*4 

1.25 

1.00923 

0.666 

C. 00142 

0,107 

16*0 

1*6? 

1*00029 

0.666 

0.00125 

0.110 

17.6 

2.04 

1*00910 

0.667 

0*09111 

4*120 

19*1 

’*49 

1.00010 

0.667 

C. 00100 

0.137 

20.5 

2.97 

1.00014 

0*667 

0.00003? 

0.156 

23*3 

4.06 

1*09012 

0.667 

11.08071? 

0.174 

26.0 

6.27 

1.08010 

0.667 

C. 000624 

0*191 

20.5 

6.62 

1.90909 

0.666 

(.000655 

a.200 

31*0 

0.10 

1.10010 

0.666 

0.010500 

0.224 

33*4 

9.69 

1*93007 

0.666 

0.000406 

0*263 

39.2 

14.2 

1*00316 

0.666 

8.000313 

0.299 

44.6 

19.4 

1.00005 

0.666 
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THERMOOVNAMIC PPOPERTIES Of HELIUM 4 


TEMPERATURE VOLUME 

ISOTHERM 

DERIVATIVE 

ISOCHORE 

DERIVATIVE 

INTERNAL 

ENERGY 

ENTHALPY 

ENTROPY 

cv 

CP 

VELOCITY 
OF SOUNO 

DEG. R 

CU FT/L8 

CU ft-psia/lb 

PSIA/R 

DTU/LP 

BTU/L9 

9TU/LB-R 

9TU 

/ LB -R 

ft/sec 

4.0 

0.09912 

212.0 

11.3 

1.394 

4.147 

0.3662 

0.4196 

0.4243 

995. C 

5 • 0 

0.1000 

206.0 

24.6 

1.726 

4.506 

0.4526 

0.3934 

0.4220 

996. C 

6*0 

0. 1015 

179.0 

33.6 

2.125 

4.945 

0.5356 

0.4507 

0.5229 

982.1 

7.0 

6 . 1036 

157. a 

39.2 

2.609 

5.493 

C.6215 

0.4679 

0.6244 

964.5 

8.B 

U.1J79 

134.0 

41.5 

3.196 

6.166 

0.7115 

0.5287 

0.7669 

935.7 

9.0 

0.1112 

111.0 

41.2 

3.916 

7.034 

0.6083 

0.5777 

0.6920 

691.5 

io. a 

0.1165 

91.9 

39.3 

4.743 

7,976 

0.9093 

0.5662 

1.009 

654.6 

11.0 

0.1231 

73.6 

36.5 

5.640 

9. 556 

1.912 

0.6026 

1.160 

610. C 

12.0 

0.1316 

57.6 

33.6 

6.654 

10.31 

1.122 

0.6230 

1.355 

761.6 

13.0 

0.1435 

44.6 

29.2 

7.812 

11.63 

1.241 

0.6465 

1.592 

714.6 

14.0 

6.1593 

36.2 

25.2 

9.116 

13.54 

1.371 

0.6712 

1.631 

675.9 

15.0 

0.1796 

32.2 

21.5 

10.53 

15.52 

■v 1.506 

0.6941 

1.976 

652.3 

16.0 

0.2030 

32.2 

16.3 

11.95 

17.59 

1.642 

0.7123 

1.906 

644.6 

17. a 

0.2276 

34.5 

15.6 

13.32 

19.64 

1.766 

0.7259 

1.909 

646.4 

16.0 

0.2514 

37.1 

13.9 

14.54 

21.52 

1.674 

0.7306 

1.026 

655.3 

19.0 

0.2746 

39.9 

12.4 

15.65 

27.28 

1.97G 

0.7326 

1.752 

66 3.0 

20.0 

0.2960 

42.9 

11.2 

16.70 

24.96 

2.057 

0.7346 

1.692 

677. 0 

22.0 

0.1433 

49.3 

9. 4J 

10.66 

26.21 

2.212 

C . 7376 

1.604 

7C4.7 

24.0 

0.3677 

55.9 

0.23 

20.53 

31.30 

2.346 

0.7404 

1.543 

734.7 

26.0 

0.4313 

62.7 

7.27 

22.32 

34. 3* 

2.466 

0.7430 

1.499 

765.2 

20.0 

0 .47*0 

69.5 

6. 54 

24.07 

37.24 

2.575 

0.7453 

1.463 

794.0 

3C . 0 

0.5160 

76.2 

5.95 

25. 8C 

40.13 

2.675 

0.7470 

1.433 

623.0 

32.0 

0.5572 

62.9 

5.46 

27.50 

42.96 

2.767 

0.7461 

1.409 

850.3 

34.0 

0.5978 

69.4 

5. 64 

29.17 

45. 77 

2.652 

0.7*69 

1.369 

876.5 

36.0 

0.6379 

95.9 

4.69 

30.62 

46.53 

2.931 

0.7495 

1.373 

901.9 

30.0 

0.6775 

102.0 

4.39 

32.45 

51.27 

3 . a r. 5 

C ■ 7499 

1.359 

926.4 

40.0 

-.7167 

109. C 

4.13 

34.06 

53.97 

3.074 

0.7501 

1.347 

950.2 

45.0 

0.6135 

124.0 

3.59 

38.05 

6 0.65 

3.231 

0.7503 

1.324 

1007.0 

50.0 

0.906T 

139. J 

3.16 

41.99 

67.23 

3.370 

0.7503 

1.306 

1359*3 

56.0 

1.003 

154.0 

2.06 

49.87 

73.74 

3.494 

G . 7501 

1.296 

1109.0 

60*0 

1.096 

166.0 

2.60 

49.75 

63.19 

3.6-6 

0.7496 

1.267 

1157. * 

70.0 

1.261 

197.0 

2.20 

57.42 

93. Ci 

3. 004 

0.7493 

1.275 

1245.0 

60.0 

1.464 

225.0 

1.91 

65.04 

105.7 

3.973 

0.7486 

1.266 

1327.0 

90.0 

1.646 

253.0 

1.69 

72.62 

116.3 

4.122 

0.7464 

1.261 

1*04. 0 

luo. 0 

1.627 

200. U 

1.52 

80.17 

130.9 

4.295 

0.7460 

» .257 

1477.0 

120.0 

2.166 

335.3 

l.?6 

95.22 

156.0 

4.403 

0.7475 

1.252 

1611.0 

1 4C . 0 

2.546 

309.0 

1.06 

110.2 

161. 0 

4.676 

0.7471 

1.246 

1736.0 

160.6 

2.90 7 

443.0 

0.941 

125.2 

205.9 

4.043 

0.7467 

1.T46 

1651.0 

160.1 

3 . 265 

497.0 

a. 035 

140.2 

230.9 

4.989 

0.74*5 

1.245 

1960.0 

200.6 

3.62J 

551.0 

0.751 

195.1 

755. 5 

*.120 

0.7663 

1.244 

2063.0 

250.0 

4.516 

605.0 

0.600 

192.4 

717.9 

5.396 

0-7460 

1.243 

2300.0 

301*0 

5.412 

819. C 

a. 506 

229.7 

*50.0 

5.624 

0.7*57 

1.242 

2514.0 

35G .0 

6*305 

953.6 

0.428 

26>.0 

<*42.1 

5.616 

0.7456 

1.242 

2712.0 

400.0 

7.199 

1090. C 

0.375 

J34. 3 

50 4.2 

5.962 

C * 7455 

1.242 

2096.0 

450.6 

6.092 

122C.0 

0.333 

341.5 

566.3 

6 128 

9.7454 

1.241 

3069.0 

56C.0 

• •985 

1360.0 

0.36(1 

370.6 

626.4 

6.259 

0.?453 

1.241 

3233. 0 

606.0 

10.77 

1620.0 

0.250 

453.3 

752.5 

6.485 

0.7452 

1.741 

3936.0 

700.0 

12. Sa 

1090.0 

0.214 

527.6 

676.6 

6.676 

0.7452 

1.241 

3019.0 

• 00.0 

14.34 

2160.0 

0. 107 

602.3 

1001. Q 

6.842 

0.7451 

1.241 

4001.0 

900.0 

16.1J 

243C.0 

C. 167 

676.0 

1125.0 

6.966 

0.7451 

1.241 

4327.0 

If 66 .0 

17.92 

2696.0 

0.150 

791.2 

1249.0 

7.119 

0.7651 

1.241 

4559.0 

12G6.0 

£1.49 

3230.0 

0.125 

900.2 

1497.0 

7.349 

0.7650 

1*241 

4992.0 

1400*0 

25. 06 

3770. 0 

0.107 

1049.0 

17*5.9 

7.537 

0.7650 

1.241 

9391.0 

16-t • 0 

26.64 

fcjoo.a 

0.0937 

1190.0 

1994.0 

7.702 

0.7650 

1.241 

3761.0 

1600.0 

32.21 

404G.6 

0.0033 

1347.0 

2242.0 

7.349 

0 • 7690 

1.241 

6110.0 

2966. 0 

35 .76 

37Q.il 

0.0750 

1496.0 

2490.0 

7.979 

0*7469 

1.241 

6439. 0 

2500*0 

44. 72 

*>716.0 

o.C6oa 

1360.0 

3111.9 

6.25* 

0.7669 

1.241 

7196.0 

3000.6 

*4.65 

6C5C.li 

0.05C0 

2241.0 

3731.9 

0.462 

0.7469 

1.241 

7603.0 
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THtRHOPMVSKAL PROPERTIES of hCUUN 4 


15 J P5IA ISOBAR 


i DENSITY 

V < OH/Ov > 

V < DP/QU) 

-V<0P/OV 


p 

V 


H/CU FT 

6TU/L9 

PSIA-CU FT/dTU PSIA 

10*99 

30.1 

2.67 

2130.0 

30.33 

33.9 

6. iw 

70jC i» 

9.644 

27.5 

7.55 

1770. a 

9.632 

24.1 

6.33 

15 1C • ) 

9.341 

27.5 

6.43 

1250.0 

8.395 

21.6 

7.52 

10JC. J 

8.586 

20.3 

7.77 

789.3 

8.125 

19.0 

7.45 

598.0 

7.599 

17.9 

6.93 

437.3 

6.9o9 

17.1. 

6.49 

312.3 

6.777 

16.5 

5.99 

227.0 

5.569 

16.5 

5.56 

180.0 

4.927 

17.2 

5.22 

159.0 

4.394 

16.3 

4.97 

152.0 

3.978 

19.4 

4.78 

147.0 

3.639 

20.6 

4.64 

145.0 

3.356 

21.6 

4.54 

144.0 

2.913 

24.4 

4.39 

144.0 

2.579 

27.2 

4.29 

144.0 

2.319 

29.9 

4.22 

145.0 

2.113 

32.6 

4.16 

147.0 

1.936 

35.6 

4.11 

146.0 

1.795 

38.4 

4.06 

149.0 

1.673 

tt.2 

4.33 

150.0 

1.569 

44.0 

3.99 

150.0 

1.476 

46.7 

3.97 

151.3 

1.395 

49.4 

3.94 

151.0 

1.229 

56.2 

3.89 

152.9 

1.193 

62.6 

3.86 

153.0 

fl. 997 

69.4 

3.83 

153.0 

0.9123 

75.9 

3.80 

153.0 

0.7837 

66.6 

3.77 

154.0 

0.6831 

io7.e 

3. 7h 

154.0 

0.6376 

114.0 

3.72 

153.0 

0.5473 

127.9 

3.71 

153.3 

3.4573 

157. 0 

3.69 

153. <1 

0.3925 

177.0 

3.67 

153.0 

0.3443 

702. C 

3.66 

152.0 

0 * 306 J 

227.3 

3.65 

152.9 

0.7763 

252.0 

3.65 

152.0 

0.2213 

314.6 

3.64 

152.0 

0.1646 

376.9 

3.03 

151.9 

0.1566 

436.0 

3.62 

151.0 

0.1385 

530.0 

3.67 

151.0 

9.1236 

562.0 

3.62 

151.0 

9.1113 

624.0 

3.61 

151.0 

0.99764 

740.0 

3.61 

151.3 

0. 07963 

672.0 

3.61 

151.0 

3.06971 

1900.0 

3.61 

150.9 

0.96159 

1170.0 

3.61 

150.0 

9. 35561 

1740.0 

3.61 

190.0 

0.04653 

1490.0 

3.60 

150.0 

0.93950 

1740.6 

3.69 

150.0 

0.93497 

1990.0 

3.60 

150.9 

0.03109 

7740.0 

3.60 

150.0 

0.07795 

7490.0 

3.60 

150.0 

0.02236 

3110.0 

3.60 

150.3 

0.91064 

3730.0 

3.60 

150.0 


coa/on/v thernai viscosity 

p CONDUCTIVITY 

1/OCG. R BTU/FT-HR-ff IB/FT-SEC 
< 10E + 6 


TMCRHAL dielectric 

OIFFUSIVITY CONSTANT 
SQ FT/HR 


C. 90530 

3.90976 

3.91 

C . 9124 

U. 0116 

3.99 

C . 11 90 

0.0127 

3.70 

C. 3259 

9.C136 

3.46 

C.C?32 

j.0144 

3.21 

C. 3412 

0.0153 

2.96 

0.1497 

1 * C 154 

2*78 

Ci . 3610 

3.0*54 

2*£ ? 

C.J757 

1.0156 

2.47 

C . 0937 

0.3154 

*.34 

0.111 

0.9151 

2.23 

0.12C 

0.0147 

2.15 

:.ii6 

4. 3143 

2.13 

C.134 

0.0141 

2.0B 

0.0942 

0.0140 

2.09 

C.0O52 

0.0140 

2.13 

0.3776 

3.0140 

2.11 

0.3657 

0.0143 

2.17 

C.0568 

9.ol46 

2.23 

C.05C1 

0.0159 

2.29 

P.0447 

0.0155 

2.36 

6.3403 

0« C 159 

2.4.* 

f.3367 

0.0163 

2.51 

0.0337 

3.0168 

2.59 

C • 3312 

0.0172 

2.F5 

0.3291 

0.3176 

2.73 

C ■ 0273 

0.0181 

2.63 

0.0236 

0. C 191 

2.99 

0.02C9 

0.9202 

3.15 

C • 3187 

0.3212 

3.32 

0.3173 

0.4222 

3.48 

0.9144 

0. Q?<*2 

3.94 

0.0129 

0. C 261 

4.13 

C • 01 10 

0.026C 

4.39 

0.30999 

0.0298 

4.67 

0.00023 

0.0333 

5.23 

0.00705 

0.0367 

5.71 

0.00617 

0.0400 

6.19 

0.09549 

0.943*. 

6.65 

C .00494 

0*9462 

6.97 

C. 00396 

0.0537 

0.05 

C. 00330 

0.0607 

9.06 

0.00203 

0.0673 

10.0 

0.00240 

0.0736 

11.6 

C. 00221 

0*9796 

11.9 

0.00199 

•*•053 

17.7 

0.00166 

0.0965 

14.4 

0.09142 

0.107 

16.0 

0*00175 

0.119 

17.6 

0.00111 

0.120 

19.1 

0*00100 

0.138 

20.5 

•*300031 

0.156 

23.3 

0.000713 

0.174 

26,0 

0.000624 

0.191 

70.5 

0*000555 

0.700 

31*0 

0.000499 

0.224 

33.4 

(• 000401 

0.263 

39.7 

«. 000333 

0.299 

44.6 


O.C0228 
0.00776 
0.00746 
0.00726 
C. 00206 
0 .00197 
0.00178 
0.00166 
G • 00157 
0.00139 

0.00131 
C. 00133 

o.oo; ‘6 

0.*C168 
0.00197 
0.00719 
0.00247 
0 . CO 336 
0.00368 
f .C0433 

0.00501 
0.C0572 
6.00645 
0.00771 
0.00799 
0*00879 
C. 00961 


1. 32367 
1.37964 
1.07076 
1. 32366 
1.02953 
1.02030 
1.01999 
1.01956 
1.01897 
1.01816 


1.30723 
1.00670 
1 . 00625 
1.00566 
1. 0055? 
1. 30522 
1.03495 

1. 90439 
1. 00396 
1.30360 
1 i 90331 
1.00265 
1.60250 
1.00223 
1.00207 
1.00169 
1.00146 

1.96176 

1.09114 

1.00103 

1.06069 

1.00069 

1.00059 

1.00057 

1.00046 

1.90062 

1.60135 

1.90930 

1.00076 

1.00373 

1.00071 

1.00916 
1.00315 
1.00313 

1.00917 
1.00011 
1. 90006 
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TmERNOOYNANIC PROPERTIES OF HELIUM 6 


temperature volume 

OEC. R CU FT/L0 

6. 0 0.09*95 

5.0 B. 097*5 

*.0 8 .09*91 

t.o a.uda 

0.3 0.1033 

9.0 0.10b* 

10.0 0.1105 

11. d 0.1151 

12.0 0.1200 

13.0 0.12TT 


ISOTHERM 
DERIVATIVE 
CU F T-PSIA/LO 


ISOCHORE 

DERIVATIVE 

PSIA/R 


INTERNAL 

ENERGY 

BTU/iB 


8TU / LB -« 


9,15 

23.1? 

$6.25 

B. 20 

26.91 

39.22 

7.56 

26.67 

62.1. 

*.97 

2*. 39 

65.32 

6. 66 

33.09 

67.85 

*.C3 

31.7* 

50.56 

5.65 

33.62 

53.61 

6. 09 

37.69 

60.21 

6.32 

61.69 

66.90 

3.07 

65.66 

7J.53 

3.51 

69.35 

90.33 

2.97 

57. C9 

92.95 

2.57 

66 . 76 

ii5. 7 

2.27 

72.3* 

118.6 

2.03 

79.97 

1J1.1 

1.60 

?5.U. 

156.2 

1.66 

110.1 

191.3 

1.2* 

125.1 

236. 3 

1.11 

160.1 

231.2 

1.06 

155.1 

256.2 

0. SVC 

192.6 

310.6 

0.to*7 

229.7 

300.9 

0.571 

267.3 

662.6 

0.900 

306.3 

506.7 

0.666 

361.6 

566.0 

0.600 

370.0 

620.9 

0.933 

693.6 

753.3 

0.20* 

527.9 

077.1 

0.250 

602.3 

1031.3 

0.222 

676.0 

1125.0 

0.200 

751.3 

1269.3 

0.1*7 

900.3 

1699.0 

0.163 

1869.6 

1766.3 

4.125 

1190.0 

1996.3 

8.111 

1367.0 

2262.3 

o.iao 

1696.0 

2690.3 

O.COCQ 

10*9.0 

3111.3 

0.0*** 

2261.0 

3732.3 


0.36 JO 

0.36*6 

0.3720 

1056.0 

C . 6306 

0.3787 

0.6016 

1050.0 

0.5173 

0.63*5 

0.6965 

1051.0 

0.5901 

0.6739 

0.5000 

1060. C 

1.6026 

0.5150 

0.6976 

1019.0 

3.7719 

0.5655 

0.0213 

903.3 

C . 8638 

0.57*0 

0.9009 

955.5 

0.9553 

0.5095 

1.012 

920.2 

1.069 

0.6077 

1.136 

001.3 

1.166 

0.6277 

1.279 

061.5 

1.260 

0.6680 

1.636 

00 3.7 

1.355 

0.6676 

1.591 

771.2 

1.666 

0.6857 

1.717 

767.0 

1.575 

0.7316 

1.789 

732.7 

1.602 

0.7162 

1.001 

727.7 

1.203 

0.7227 

1.763 

728.6 

1,975 

0.7202 

1.712 

733.9 

2.033 

0.7331 

1.636 

760.0 

2.171 

0.7369 

1.500 

769.5 

2.293 

0.7603 

1.560 

793.5 

2.605 

0.7636 

1.505 

019.3 

2.500 

0.7662 

1.676 

065.1 

2.602 

0.7600 

1.660 

070.7 

2.609 

0.7693 

1.625 

995.0 

2.77 C 

0.7502 

1.6C6 

920.2 

2.065 

0.7500 

1.390 

966.1 

2.916 

0.7512 

1.375 

967.3 

3.077 

0.7517 

1.360 

1023.0 

3.218 

0.751’ 

1.328 

1075. G 

3.363 

0.7516 

1.312 

1126.0 

3.657 

0.7513 

1.301 

1171.0 

3.656 

0.7507 

1.205 

1259.0 

3.027 

0.7501 

1.276 

1361.0 

3.977 

0.7696 

1.267 

1617.0 

6. 11C 

0.7691 

1.262 

1609.0 

6.339 

0.7606 

1.255 

1623.0 

6.532 

0.7670 

1.251 

1767.0 

6.699 

0.7676 

1.260 

1061.0 

6.066 

0.7671 

1.266 

1969.0 

6.977 

0.7660 

1.265 

2072.0 

5.255 

0.7666 

1.263 

23*0.0 

5.602 

0.7661 

1.26? 

2522.0 

5.673 

0.7659 

1.262 

2719.0 

5.039 

0.7657 

1.262 

2902.0 

5.905 

C. 7656 

1.261 

3075.0 

6.116 

0.7656 

1.261 

3230.0 

6.36? 

0.7656 

1.261 

5963.0 

6.536 

0.7653 

1.261 

3023.0 

6.699 

0.7653 

1.261 

6005.0 

6.966 

0.7652 

1.261 

6330.0 

6.976 

0.7652 

1.261 

65*3.0 

7.203 

0.7651 

1.261 

6995.0 

7.396 

0.7651 

1.261 

5393.0 

7.96C 

0.7651 

1.261 

57*6.0 

7.706 

0.7651 

1.261 

*112.0 

7.037 

0.7650 

1.261 

•661.0 

0.113 

0.7650 

1.261 

7199.0 

8.360 

0.7650 

1.261 

7905.0 


• T NO* PHASE BO 1M0ARY 


TmERMOPHVSICAL PROPERTIES OP HELIUM % 


203 PSIA ISOBAR 


temperature density 

V«OH/OV> 

p 

VIOP/OUI 

V 

-VtOP/DV) 

(OV/OT ) / V 

THERMAL 

VISCOSITY 

THERMAL 

DIELECTRIC 

pranotl 

0E6. R 

L9/CU FT 

BTU/L9 

PSIA-CU FT/BTU PSIA 

P 

1/0E6. R 

CONDUCTIVITY 

5TU/FT-HR-R 

LB/FT-S2C 

OIFFUSIVITV 
$Q FT/HR 

CONSTANT 

NUMBER 








V 10E+6 




4.0 
M 

1.1 
7.0 
M 

s. a 
10.0 
U.l 
12. 0 
13.0 

10.31 

10.29 

10.11 

9.922 

9.900 

9.303 

9.490 

0.000 

0.203 

7.030 

02.3 

30.0 

30.9 

27.1 

29.0 

29.1 

24.0 

22.9 

22.1 

21.3 

2.91 

0.24 

7.71 

0.01 

0.74 

1.30 

0.23 

7.97 

7.40 

7.10 

2450.0 

2340.0 

2120.0 

1070.0 

1000.0 

1350.0 

1130.0 

929.0 

743.0 

900.0 

••••452 

0.0104 

0.0101 

0.0217 

0.0272 

0.0327 

0.0379 

••0442 

0.0515 

0.0000 

0.0100 

6.6120 

0.0131 

0.0141 

0.1150 

0.0150 

0.0104 

0.0100 

0.0170 

0.0170 

4.40 

4.35 

4.11 

3.03 

3.55 

3.30 

3.09 

2-92 

2.77 

2.65 

0.00202 

0.00293 

0.00202 

0.00242 

8.00223 

0.00205 

0.00199 

0.00191 

0.00100 

0.00170 

1.02093 

1.02091 

1.02007 

1.02001 

1.02071 

1.02055 

1.02034 

1.02007 

1.01971 

1.01929 

0.507 

0.522 

0.559 

0.574 

0.593 

0.610 

1.610 

0.634 

0.660 

0.717 

14.0 

15.0 

16.0 

17.0 

10.0 

19.0 

21.0 
22. • 
29. 4 
2A.fi 

7.339 

0.003 

0.299 

9.729 

9.230 

9.010 

0.4*9 

3.904 

3.449 

3.103 

20.7 

20.3 
20.2 
20.9 
21.2 
22.2 

23.4 

29.0 

20.0 
30.0 

0.79 

0.34 

5.97 

5.05 

5.30 

9.10 

4.90 

4.73 

4.50 

4.45 

402.0 

300.0 
3C1.0 

200.0 

237.0 

220.0 
220.1 
211.0 
200.0 
203.0 

0.0099 

0.0700 

C.0051 

0.0072 

0.0040 

0.0794 

0.0733 

0.9039 

0.0504 

0.0504 

0.0109 

0.0107 

0.0104 

0.0101 

0.0159 

0.0157 

0.0150 

0.0150 

0.0150 

0.0101 

2.54 

2.45 

2.30 
2.33 

2.31 
2.29 
2.29 

2.32 
2.37 
2.42 

0.00100 

0.06194 

0.00153 

0.00157 

0.00100 

0.00105 

0.00205 

0.90240 

0.00290 

0.003S7 

1.01005 

1.01792 

1.01700 

1.01013 

1.01519 

1.01430 

1.01350 

1.01210 

1.01105 

1.01012 

0.777 

0.042 

0.090 

0.933 

0.942 

0.920 

0.907 

0.074 

0.091 

0.034 

21.0 

3M 

32.0 

39.0 

30.0 
30.8 

90.0 

2.021 

2.900 
2.393 
2.220 
2.939 

1.901 
1.092 

33.2 

30.0 
30.7 
41.9 

44.3 

47.0 

49.0 

4.30 

4.29 

4.22 

4.17 

4.13 

4.09 

4.00 

202.0 

202.3 
202.) 

203.3 

203.0 

204.0 

204.3 

0.0453 
0.0410 
0.0374 
C.0343 
0. 0310 
0.0290 
0.0270 

0.0104 

0.0100 

0.0171 

0.0175 

0.0179 

0.0103 

0.0107 

2.40 

2.54 

2.01 

2.00 

2.74 

2.01 

2.60 

0.90307 
8.564*0 
0.00495 
0.00552 
0 .00011 
0.00072 
0.00735 

1.00933 

1.00000 

1.00009 

1.00759 

1.00710 

1.00077 

1.00043 

0.019 

0.009 

0.793 

0.704 

0.775 

0.760 

0.762 

99.0 

90.0 

99.0 

90.0 

70.0 
• 0.0 

90.0 

140.0 
121.9 

190.0 

1.930 

1.497 

1.320 

1.207 

1.333 

0.9337 

0.0040 

0.7249 

0.9094 

0.9202 

50.0 
03. J 

09.9 

70.9 
09.5 

102.0 

119.0 

120.0 

193.0 

170.0 

3.9) 

3.94 

3.90 

3.07 

3.02 

3.79 

3.70 

3.74 

3.72 

3.70 

205.0 

290.0 

234.0 

207.1 

207.0 

200.0 
200.0 
200.3 
209.0 
209.0 

0.0230 

C.0210 

0.0100 

C.0170 

0.0144 

(.0124 

0.0110 

0.00907 

0.00020 

0.00702 

0.0197 

0.0207 

0.0217 

0.0227 

0.0240 

0.0205 

0.0203 

0.0301 

0.0330 

0.0309 

3.09 

3.22 

3.30 

3.54 

3.09 

4.15 

4.44 

4.71 

5.24 

5.74 

0.00098 

0.0107 

0.0125 

0.0144 

0.0105 

0.0230 

0.0270 

0.0329 

0.0442 

0.0900 

1.00572 

1.60515 

1.00470 

1.00432 

1.00373 

1.00320 

1.00293 

1.00205 

1.00223 

1.00192 

0.799 

0.742 

0.736 

0.731 

0.724 

0.719 

0.719 

0.711 

0.709 

0.700 

190.0 

100.9 

200.9 

290.9 

300.9 

390.9 

900.0 

990.0 

900.0 
900.0 

0.4903 

0.4004 

0.3004 

0.2941 

0.2490 

0.2109 

0.1040 

0.1044 

0.1401 

0.1230 

203.6 

220.0 

253.0 

315.0 

377.0 

439.0 

501.0 

504.0 

020.0 
790.0 

3.00 

3.07 

3.00 

3.05 

3.04 

3.03 

3.03 

1.02 

3.02 

3.02 

204.0 

204.0 

204.0 

203.0 

202.0 
202.0 
202.0 
202.0 
201.0 
201.0 

C. 00014 
0.00940 
0.00492 
0.00394 
C. 00329 
1.00203 
0.10240 
6.00220 
0. 00 190 
0.00100 

0.0402 

0.0434 

0.0409 

3.0539 

0.0000 

0.0075 

0.0730 

0.6797 

0.6095 

0.0905 

0.22 

0.00 

7.00 
0.07 

9.00 
10.1 
11.0 
11.9 
12.7 
14.4 

0.0700 

0.0050 

0.102 

0.147 

0.199 

0.290 

0.321 

0.391 

0.409 

0.029 

1.00109 
1. 00151 
1.00130 
1.10110 
1.00092 
1.00079 
1.00009 
1.00002 
1.00090 
1.00040 

0.699 

0.691 

0.675 

5.671 

0.666 
• •666 
0.665 
0.669 
0.000 
0.667 

709.0 

900.0 
960.J 

100C.9 
120. .0 

1909.0 
1990.1* 

1000.0 
2000.0 
2900.0 

0.1000 

0.09209 

0.00290 

0.07430 

0.00200 

0.09J17 

0.04094 

0.04190 

0.03729 

0.02901 

074.0 

1000.0 

1120.0 

1250.0 

1490.0 

1740.0 

1990.0 

2240.0 

2490.0 

3110.0 

3.01 

3.01 

3.01 

3.01 

3.01 

3.00 

3.00 

3.00 

3.00 

3.00 

201.0 

211.0 

201.0 

201.1 

291.0 

200.1 
200.0 
200.0 
200.0 
210.0 

0.00142 

0.00124 

4.00111 

0.00100 

0.000031 

0.000711 

6.000024 

0.000994 

0.0904*9 

6.0003*9 

0.107 

0.110 

0.120 

0.130 

0.190 

0.174 

0.191 

0.200 

0.224 

0.203 

10.0 

17.0 

19.1 
20.9 

23.3 
20.9 
20.0 
31.0 

33.4 

39.2 

0.010 

1.02 

1.29 

1.49 

2.03 

2.04 
3.32 

4.09 

4.05 

7.10 

1.O0O4O 

1.00835 

1.00031 

1.30020 

1.00023 

1.00020 

1.0001# 

1.00010 

1.00014 

1.00011 

0.667 
0.667 
0.667 
0-667 
1.667 
0.000 
0.000 
0.000 
0.000 
• •666 

3000.0 

0.92409 

3730.0 

3.00 

200.0 

0.000333 

0.299 

44.0 

9.71 

1.00009 

0.600 


• THO-PHUC boundary 
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3«d PSIA ISOBAR 


THERNQOYNAHIC PROPERTIES OF MEDIUM 4 


•V 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 

internal 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 



DERIVATIVE 

DERIVATIVE 

ENERGY 





QF SOUNO 

OEO. R 

CU FT /LB 

CU FT-PSIA/LB 

PSIA/R 

BTU/LB 

BTU/LB 

9TU/LB-R 

BTU / 

LB -R 

FT /SEC 

4.0 

0.09391 

281.0 

12.7 

1.598 

6-738 

0.3486 

0.2974 

0.3011 

1149.0 

S.i) 

0.99395 

2/9.0 

23.6 

1.795 

7.019 

C.4169 

0.3522 

0.3605 

1161.0 

6.0 

0.09966 

263.0 

39.7 

2.111 

7.382 

0.4885 

0.4092 

0.4549 

1164.0 

7.0 

0.69627 

299.0 

92.5 

2.996 

7.699 

0.5620 

0.4483 

0.5375 

1164.0 

8.0 

6. 09811 

223. G 

96.0 

2.966 

8.916 

0.6365 

0.4938 

0.6339 

1152.0 

9.0 

0.1009 

282.9 

98.2 

3.593 

5.122 

C . 7192 

0.5466 

0.7390 

1126.0 

10.0 

0.1031 

189.0 

97.9 

9.192 

9.917 

C.6011 

0.5592 

0.0049 

1107.0 

11.0 

0.1060 

165.0 

96.7 

9.863 

10.75 

0.6812 

0.5738 

0.6762 

1002.0 

12.0 

0.1099 

168.0 

95.0 

5.585 

11.66 

0.9611 

0.5921 

0.9563 

1053.0 

13.0 

6.1139 

132.0 

93.0 

6.362 

12.66 

1.041 

0.6111 

1.643 

1022.0 

19.0 

0.1179 

118.0 

90.6 

7.198 

13.75 

1.123 

0.6296 

1.134 

991.3 

15.0 

0-1230 

105.0 

39.1 

6.092 

19.93 

1.205 

0.6469 

1.229 

961.5 

16.0 

0.1290 

99.2 

35.6 

9.099 

16.21 

1.289 

8.6628 

1.324 

934.0 

17.0 

0.1358 

85.5 

33. d 

10.05 

17.59 

1.373 

0.6772 

1.415 

909.9 

18.0 

0.1939 

78.9 

30.5 

11.10 

19.07 

1.458 

0.69Q1 

1.456 

890.1 

19.0 

0.1521 

79.3 

27.9 

12.22 

20.67 

1.546 

0.7019 

1.556 

873.3 

2C.B 

0.1613 

71.7 

25.6 

13.35 

22.31 

1.631 

0.7108 

1.591 

862.4 

22.0 

0.1811 

71.2 

21. b 

15.55 

25.61 

1.789 

0.7226 

1.600 

854.8 

29.0 

0.2012 

79.0 

18.6 

17.69 

28.82 

1.930 

0.7297 

1.573 

859.3 

26.0 

0.2219 

77.7 

16.3 

19.60 

31.90 

2.054 

0.7346 

1.544 

869.9 

28.0 

0.2919 

82.0 

19.6 

21.99 

39.93 

2.166 

0.7392 

1.524 

885.1 

30.0 

0.2626 

87.2 

13.2 

23.36 

37.95 

2.271 

0.7433 

1.503 

983.8 

32.0 

0.2839 

92.7 

12. 3 

25.19 

90.99 

2.367 

0.7464 

1.483 

923.9 

39.0 

0.3091 

98.5 

li.: 

26.99 

43.69 

2.456 

0.7487 

1.464 

944.7 

36.0 

0.3297 

109.0 

10.2 

28.76 

46.60 

2.539 

0.7504 

1.446 

965.8 

38.0 

0.3952 

111.0 

9.96 

30.50 

49.67 

2.617 

0.7516 

1.430 

967.0 

90.0 

0.3655 

117.0 

8.89 

32.21 

52.52 

2.690 

0.7525 

1.415 

1008.0 

95.0 

6.9156 

132.0 

7.63 

36.92 

59.51 

2.855 

0.7537 

1.383 

1060. C 

5C.fi 

0.9699 

197.0 

6. >6 

90.53 

66.36 

2.999 

0.7541 

1.359 

1109.0 

55.0 

0.5135 

163.0 

5.96 

99.58 

73.10 

3.126 

0.7541 

1.340 

1157.0 

60. 0 

6.5615 

170.0 

5.38 

96,57 

79.76 

3.244 

0.7539 

1.329 

1203.0 

70.0 

3.6561 

207.0 

9.52 

56.95 

92.90 

3.446 

0.7532 

1.303 

1209.0 

80.0 

0.7995 

236.0 

3.90 

69.22 

105.9 

3.619 

0.7525 

1-289 

1369.0 

90.0 

0.8918 

265.0 

3.99 

71.92 

110.7 

3.770 

0.7516 

1.279 

1444. e 

100.0 

0.9336 

293.0 

3.07 

79.57 

131.4 

3,905 

0.7511 

1.271 

1515.0 

120.0 

1.116 

390.0 

2.59 

99.77 

156.7 

4.136 

Q • 7501 

1.261 

1647.0 

190.0 

1.297 

903.0 

2.16 

109.9 

161.9 

4.329 

0.7493 

1.255 

1769.0 

16C.0 

1.977 

957.0 

1.89 

129.9 

207. C 

4.497 

0.7407 

1.252 

1862.0 

180.0 

1.656 

512.3 

1.67 

190.0 

232.0 

4.644 

0.7403 

1.245 

1969.0 

200.0 

1.836 

566.0 

1.50 

155.0 

256.9 

4.776 

0.7479 

1.247 

2090.0 

250.0 

2.293 

700.0 

1.23 

152.9 

319.2 

5.054 

0,7472 

1.245 

2324.0 

300.0 

2.73d 

839.0 

1.30 

225.7 

381.4 

5.260 

C.7460 

1.263 

2936.0 

350.0 

3.177 

966.0 

0.857 

267.1 

643.6 

5.472 

0.7465 

1.262 

2732.0 

906.0 

3.629 

1100.0 

0.799 

309,9 

505.7 

5.636 

0.7483 

1.262 

2914.0 

950-0 

9.070 

1290.0 

0.666 

391,7 

567.8 

5.764 

8.7461 

1.262 

3006.0 

5QC.0 

9.517 

1370.0 

8.599 

370.9 

629.6 

5.915 

0.7460 

1.261 

3249.0 

698.0 

5.909 

1690.0 

0.999 

953.5 

754.0 

6.141 

0.7456 

1.261 

3552.0 

700.8 

6.302 

1900.0 

0.928 

520.0 

676.1 

6,333 

0.7457 

1..261 

3032.0 

800.0 

7,195 

2170.0 

8.375 

602.5 

1002.0 

6.498 

0.7456 

1.261 

4092.0 

SCO. 8 

9.388 

2990.0 

0.333 

677.3 

1126.0 

6.644 

0.7455 

1.261 

4337.0 

1860.8 

8*980 

2710.0 

0.300 

751.5 

1250.0 

6.775 

0.7455 

1.261 

4969.0 

1200.8 

1C- 77 

3290.0 

0*290 

900.5 

1455.3 

7.001 

0.7454 

1.261 

5001.0 

1900.0 

12.55 

3700.0 

9.219 

1095.0 

1747.0 

7.193 

0.7453 

1.261 

5390.0 

1600.0 

19.39 

9310.0 

0.107 

1150.0 

1955.0 

7.356 

0.7453 

1.261 

5766.0 

180C. 8 

15.12 

9950.0 

0.187 

1397.0 

2243.0 

7.T05 

0.7452 

1.261 

6116.0 

2066.0 

17.91 

5300.0 

0.190 

1996.0 

2491.0 

7.635 

0.7452 

1.261 

6449.0 

2500.6 

22.39 

6720.0 

0.126 

1065.0 

3112.0 

7.512 

0.7491 

1.261 

7202.0 

3086.1 

26.89 

•060.0 

0.100 

2291.0 

3732.0 

0.135 

0.7451 

1.261 

7007.0 




• TRO-PHASI BO UNOARY 



TMERMOPHVSICAL PROPERTIES OF HELIUM 4 


30 j PSU ISOBAR 


TEMPERATURE OEMS I TV 

VCOH/OVI 

p 

VCOP/OUI 

V 

* V (DP/OV), 

OEG, R 

LB/CU FT 

BTU/L9 

PSIA-CU FT/BTU PSIA 

4.0 

10.71 

71.3 

3.99 

3010.9 

5.0 

10.64 

46.3 

6.29 

2960.0 

6.0 

13.54 

36.4 

0.04 

2770.0 

7.0 

10.39 

32.0 

9.13 

2530.0 

0.0 

10.19 

30. 6 

9.30 

2270.0 

9*3 

9.95 

30.9 

0.86 

2010.3 

10. U 

9.703 

30.0 

8.63 

1760, 3 

11. 0 

9.431 

29.3 

6.64 

1560.0 

12.3 

9.137 

28.7 

6.32 

1350.0 

13.3 

6.622 

26.3 

7.97 

1170.0 

14.0 

6.465 

27.9 

7.61 

1030.0 

15.0 

8.126 

27.5 

7.25 

654. 0 

16.0 

7.753 

27.2 

6.92 

731.9 

17.0 

7.366 

27.6 

6.61 

610. J 

10.0 

6.972 

27.0 

6.33 

550 « 0 

19. 0 

6.577 

27.2 

6.05 

496.0 

20.3 

6.193 

27.6 

5.61 

445.9 

22.0 

5.523 

29.1 

5.42 

393.0 

24.0 

4.969 

31.1 

5.13 

366. 0 

26.0 

4.51/ 

33.2 

4.92 

351.0 

2A.3 

4.135 

35.5 

4.77 

339.0 

3 0.0 

3.00/ 

36.0 

4.65 

33?. 0 

32.0 

3.526 

40.5 

4.55 

327.0 

34.0 

3.266 

43.1 

4.47 

324.0 

36.0 

3.360 

45.6 

4.4 4 

322.9 

36.0 

2.697 

48.4 

4.34 

320. 3 

40.0 

2.73b 

51.1 

4.21 

319.0 

45. w 

2.4Jb 

57.6 

4.19 

3 18.0 

50.0 

2.151 

64.6 

4.12 

317.0 

55.0 

i.9*.7 

71.3 

4.C6 

317.0 

66 . 0 

1.761 

77.9 

4. Cl 

316.6 

71.0 

1.524 

91.1 

3.94 

316.0 

OC *0 

1.334 

104.0 

3.09 

315.3 

9C.0 

1.166 

11/. 6 

3.65 

314.0 

IOC . 0 

1.0/1 

130.0 

3.02 

314.0 

120. 0 

0.6964 

155.0 

3.77 

312.0 

146 • 0 

0.//13 

160.3 

3.74 

311. Q 

IbC.O 

0.6//2 

205.0 

3.72 

310.0 

161.0 

0.6337 

230.0 

3.71 

309.0 

230 • 0 

0.5447 

255.0 

3.69 

336.0 

2SC > 6 

0.43/9 

316.0 

3.67 

307.0 

3UG. 0 

6.3662 

360.0 

3.66 

3C5.0 

ISO .ii 

0.3147 

442.0 

3.65 

305.0 

00.0 

0.2763 

504.0 

3.64 

304.0 

451.0 

0.2457 

566.0 

3.63 

304.0 

5ii0 *0 

6.2214 

626.0 

3.63 

303.0 

600*0 

0 1649 

Z52.0 

3.6? 

303.0 

700.0 

0.1567 

0/6.0 

3.62 

302.0 

• 66.0 

0 . 1336 

1000.0 

3.61 

302.9 

906*6 

0.1236 

1120.0 

3.61 

302.0 

1310.0 

0.1114 

1250.0 

3.61 

301.0 

1200.0 

0.09266 

1500.0 

3.61 

3B1.0 

146 C * 0 

0.07967 

1/40.0 

3.61 

331.3 

1636 • 0 

0.06974 

1990.0 

3.60 

301.0 

1660.0 

0.06202 

2240.0 

3.60 

3Q1. o 

2063 • 3 

0.35503 

2490.0 

3.60 

301.0 

25u C • 0 

0.04469 

3110.0 

3.60 

300.0 

3636. 3 

0.03726 

3736.0 

3.60 

300.0 


• TNO-PMASC BOUNDARY 


(OV/DT7/V 

P 

thermal 

conductivity 

VISCOSITY 

THERMAL 
DIFFUSI VITV 

DIELECTRIC 

CONSTANT 

t/OEG. R 

9TU/FT-HR-R 

L3/FT-SEC 
X 10E+6 

SQ FT/HR 

0.00422 

0.0105 

5.44 

0.GO326 

1.02100 

C. 00796 

0.0126 

5.29 

9.C0326 

1.02B99 

0.0125 

0.0143 

4.93 

0.00291 

1.02096 

0.0166 

0.0151 

4.56 

0.002/0 

1.02095 

C. 0206 

0.0161 

4.21 

B.G0250 

1.02090 

0.0239 

0.01/0 

3.90 

0.00231 

1.02062 

C. 0269 

0.01/5 

3.65 

0.06226 

1.02072 

0. 0300 

0.0195 

3.45 

0.G0224 

1. 02056 

C. 0 3 33 

0.0199 

3.29 

0.0021/ 

1.02040 

0. 0366 

0.0193 

3.14 

0.00209 

1.02016 

0,0407 

0.0194 

3.02 

0.00202 

1.81990 

C. 0447 

0.6195 

2.92 

0.00195 

1.01956 

C* 0467 

0.0194 

2.94 

0.00169 

1.01916 

C. 0524 

3.0193 

2.7/ 

0.00165 

1.01969 

0.0554 

0.0191 

2.72 

0. 00163 

1. 01616 

P.0572 

3.0199 

2.69 

0.00165 

1.01756 

0. 0575 

0.019/ 

2.65 

0.00190 

1.01697 

C • 3550 

0.6164 

2.63 

0.00208 

1.01575 

0 » 0506 

0.0183 

2.64 

0.00235 

1. 01464 

0.0465 

0.0164 

2.6/ 

0.00264 

1.01366 

0.0429 

0.0165 

2. 71 

0.00294 

1.01277 

0.0396 

0.019/ 

2.75 

0.00326 

1.01197 

0.0366 

0.0169 

2.61 

0.00361 

1.01126 

0.0340 

0.0192 

2.86 

0. 00 396 

1.01062 

C. 03 16 

0.0195 

2.92 

0.00437 

1 . 01006 

C. 0295 

0.0196 

2.99 

0 .004/7 

1.00955 

C. 32// 

0.0201 

3.C4 

0.00519 

1.00909 

C. 32 39 

6.C2G9 

3.19 

0.00629 

1.00613 

C.3210 

0.0219 

3.35 

0.00747 

1.00736 

(.0166 

0.02?/ 

3.50 

0 .60671 

1.06673 

C • 01/Q 

3.0236 

3.65 

0 * 0100 

1.00620 

C. 0143 

0.0254 

3.95 

0.0126 

1.00937 

C.0124 

0. 02/2 

4.24 

0. C 156 

1.00475 

C* 0 109 

0.0293 

4.52 

0 .0191 

1.06425 

0. 00990 

0.030/ 

4.79 

0.0226 

1. 06366 

C. 00913 

0.0342 

5.31 

0.0302 

1.00325 

0.00696 

0.0375 

5.61 

0.0397 

1.00262 

0.00609 

Q.C407 

6.29 

3.0460 

1.06246 

0.0C542 

0.0436 

6.74 

0.0581 

1.00222 

C. 00489 

0.0469 

7.05 

0.0690 

1.00201 

(.00392 

0.0542 

8.12 

0.0995 

1.00162 

£.0032/ 

0.G612 

9.12 

0.134 

1.00136 

C. JC291 

0.06/9 

10.1 

0.173 

1.00117 

C. J0246 

0.0/40 

11.0 

0.216 

1.00103 

C. 00219 

0.0603 

11.9 

0.262 

1.00092 

C. 00199 

0.065/ 

12.6 

0.312 

1.00003 

0.90165 

0.696/ 

14.4 

0.422 

1.00069 

C. 00142 

0.106 

16.0 

0.546 

1.00060 

0.00124 

0.116 

17. 6 

0.663 

1.00052 

C. 09110 

0.126 

19.1 

0.034 

1.00046 

0. 000994 

0.136 

20.5 

1.00 

If 00042 
1,60439 

0.006929 

0.156 

23.3 

1.36 

C. 000/11 

0.174 

26.0 

1.76 

1.00030 

C.OOC623 

0.192 

26.6 

2.21 

1.00026 

0. 000554 

0.296 

11. 0 

2.70 

1.00023 

C. 900499 

0.224 

13.4 

3.24 

1.00021 

f . 900399 

0.263 

39.2 

4.74 

1.00117 

C. 900333 

0.299 

44.6 

6.47 

1*00014 


pranot:. 

NUMBER 


0.961 

0.949 

0.9/9 

0.905 

0.995 

0.609 

0.993 

0.509 

0.996 

0.612 

0.635 

0.665 

0.690 

0.733 

0.Z6Z 

0.Z94 

0.011 

0.022 

0.015 

o.ooz 

0.003 

0.Z90 

0.Z92 

o.zoz 

0.701 

0.ZZ5 

0.7/Q 

0.759 

0.750 

0.743 

0.730 

0.729 

0.723 

0.710 

0.713 

0.706 

O./QQ 

0.695 

0.691 

0.675 

0.671 

0.660 

0.666 

0.665 

0.665 

0.666 

0.667 

0.667 

0.667 

0.667 

0.667 

0.666 

0.666 

0.666 

0.666 

0.666 

0.666 

0.666 


•7 


60) PSIA ISO 9 Aft 


THERNO DYNAMIC PROPERTIES OP HELIUM 6 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

cv 

CP 

VELOCITY 



DERIVATIVE 

DERIVATIVE 

ENERGY 





OF SOUNO 

0E6. R 

CU FT/LS 

CU FT-PSIA/LB 

PSIA/P 

9TU/LB 

BTU/L9 

8TU/L8-R 

0TU 

/ LB -R 

FT/SEC 

6.0 

0.39055 

316.0 

17.9 

1.607 

0.396 

0.3370 

0.259* 

0.2*97 

1226. G 

5.0 

0.09136 

321.0 

26.2 

1.097 

0.661 

0.3999 

0.3306 

0.3666 

1265.0 

6.0 

0.39161 

310.0 

39.6 

2.176 

0.975 

0.6*61 

0.3661 

0.6226 

1257.0 

7.0 

0.39256 

296.0 

66.3 

2.516 

9-600 

6.5361 

0.62*9 

0.5003 

12*6.0 

6.0 

0.39661 

276.0 

69.2 

2.930 

9.931 

0.6052 

0.675b 

0.591* 

1290.0 

9.0 

0.39621 

255.0 

51.2 

3.665 

10*59 

0.6066 

0.5315 

0.690* 

1238.0 

it . 0 

0.09626 

237.0 

51.5 

6.057 

11.33 

0.7566 

0.5669 

O.76i0 

1226.0 

.1.0 

3.1305 

219. 0 

59.0 

6.666 

12. U 

0.0306 

0.5636 

0.00*6 

1206.0 

12.0 

0.1029 

201.3 

69.6 

5.313 

12.96 

0.9037 

0.5020 

0.0713 

&10Q.Q 

13.0 

0.1357 

105.0 

60.1 

6.807 

13.86 

0.97*6 

0.6026 

0.9393 

1156.0 

16.0 

0.1066 

1*9.0 

66.3 

6.76* 

16.80 

1.369 

0.6210 

1.009 

1121.0 

15.0 

0.1122 

155.0 

66.3 

7.531 

15.86 

1.122 

0.6382 

l.UOO 

1102.0 

16.0 

0.1160 

162.0 

62.1 

0*360 

16.96 

1.196 

0.6537 

1.151 

1070.0 

17.0 

0.1203 

131.0 

39.9 

9.233 

10.16 

1.267 

0.6677 

1.221 

1056.0 

16.0 

3.1269 

121.0 

37.7 

13.16 

19.60 

1.360 

0.6801 

1.209 

1033.0 

19.0 

Q.1332 

113.3 

35.6 

11.16 

20*78 

1.615 

0.6923 

1.353 

1011.0 

2b. 0 

0.1359 

106.0 

33.1 

12.16 

22.23 

1.690 

0.7019 

1.60* 

9*3.7 

22.0 

0.1606 

90.2 

20.9 

16.25 

25.26 

1.636 

0.7155 

1.677 

9*9.3 

29.0 

0.1620 

95.9 

25.3 

16.32 

28.31 

1.77) 

0.7263 

1.503 

>50.3 

26.0 

0.1760 

96.2 

22.3 

10.32 

31.36 

1.093 

0.7313 

1.501 

957.0 

26.0 

0.1916 

90.9 

19.9 

20.25 

36.35 

2.005 

0.7357 

1.695 

962.9 

30.0 

0.2053 

102.0 

18.1 

22.13 

37.36 

2.100 

0.7606 

1.609 

976, 0 

32.0 

3.2203 

106.0 

16.5 

23.99 

60.31 

2.203 

0.7665 

1.600 

907.8 

36.0 

0.2356 

111.0 

15.1 

25.82 

63.26 

2.293 

0.7675 

1.6*9 

1003.0 

36.0 

0.2506 

116.0 

16. 3 

27.62 

66.18 

2.376 

0.7698 

1.69* 

1020.0 

36.0 

0.2657 

121. S 

13.0 

29. 6C 

69.08 

2.655 

9.7516 

1.666 

1030.0 

60.0 

3.2909 

127.41 

12.1 

31.15 

51.96 

2.529 

0.7529 

1.632 

1090.0 

65.0 

0.3195 

161.3 

13.6 

35.66 

59.36 

2.695 

0.7550 

1.606 

1102.0 

50.0 

0.3557 

156.9 

9.11 

39.66 

66.00 

2.062 

0.7559 

1.300 

1160.0 

55.0 

0.3925 

171. G 

8.11 

63.78 

72.85 

2.973 

0.7561 

1.360 

1193.0 

tc.o 

3.6290 

116.0 

7.31 

67.86 

79.61 

3.390 

0.75*0 

1.366 

1230.0 

70.0 

0.5036 

219.0 

6.11 

59.83 

92.91 

3.295 

0.7556 

1.319 

1319.0 

60.0 

b , 57 12 

266.0 

5.26 

63.70 

136.0 

3.670 

0.756* 

1.301 

1397.0 

9C.0 

0.6610 

273.0 

6.62 

71.L7 

119. C 

3.623 

0.7538 

1.209 

1671.0 

IjO.O 

0.71)3 

331.0 

6,12 

79.19 

131.8 

3.750 

0.7531 

1.200 

1560.0 

120.0 

0.9675 

357.0 

3.6C 

96.68 

157.3 

3.990 

0.7510 

1.2*0 

1670.0 

160.6 

0.9437 

612.3 

2.89 

109.7 

182.5 

6.105 

0.7500 

i.?*0 

1791.0 

166.0 

1.119 

6*7.3 

2.52 

126.8 

217.7 

6.353 

0.7531 

1.295 

1983.0 

160.6 

1.256 

921.0 

2.23 

139.8 

232.7 

ft. 581 

0.7695 

1.252 

2008.0 

230.6 

1.309 

975.0 

2. bl 

156.9 

257.7 

6.632 

0.7690 

1.269 

2*09,0 

250.0 

1.725 

710.1 

1.63 

192.6 

320.1 

6.911 

0.7601 

1.26* 

2 ..60.0 

300.0 

2.3*3 

• 66.0 

1.33 

229.8 

382.3 

5.130 

G* 7679 

1.266 

2551.0 

350.0 

2.399 

97*. 0 

1.16 

2*7.1 

666.5 

5.329 

0.7671 

1.263 

2/65.0 

600.0 

2.730 

1110.0 

1.03 

306. ft 

516.* 

5.695 

0.76*0 

1.262 

292 ? . 0 

650.0 

3.0*5 

1250.0 

0.008 

361.7 

5*0.7 

5.661 

0.766* 

1.262 

3090.0 

500.0 

3.399 

1300.0 

3.799 

379.0 

*30.0 

*.772 

0.76*6 

1.262 

32*8.0 

600.0 

6.0*9 

1*90.0 

0.66* 

653.6 

756.9 

5.999 

0.76*2 

1.261 

3902.0 

700.0 

6.739 

mo.o 

0.971 

520.1 

879.3 

6.190 

0.76*0 

1.(61 

3061.0 

006.0 

5.607 

2100.0 

3.699 

*02.6 

1033.0 

6.35* 

0.7659 

1.(61 

6101.0 

930.0 

*.077 

2*90.0 

0.66ft 

*77.1 

1127.0 

6.902 

0.7650 

1.261 

6366.0 

1004 ■ 0 

*.76* 

2720.0 

0.399 

791.6 

1291.0 

*.*32 

0.7657 

1.261 

6979.0 

1066.0 

0.3*5 

3290.0 

0.333 

900.7 

1500.9 

6.099 

0.769* 

1.(61 

9000.0 

1600.0 

9.626 

3790.0 

0.209 

1090.0 

17ft0.1 

7.090 

0.7695 

1.(61 

9603.0 

16C6.0 

16.7* 

6320.0 

0.290 

1199.0 

1996.0 

7.216 

0.7659 

1.(61 

9772.0 

lOOC.O 

12.13 

60*0.0 

0.222 

1360.0 

2266.3 

7.3*2 

0.7696 

1.261 

0119.0 

200C.0 

13.66 

9390.0 

0.230 

1697.8 

2692.3 

7.693 

G.7ft56 

1.(61 

*660.0 

(560.0 

1*. 79 

*730.0 

0.1*0 

10*9.0 

3113,0 

7.770 

0.7693 

1.(61 

7(06.0 

3066.0 

20.16 

0070.0 

0.133 

2262.0 

1733.0 

7.99* 

0.7693 

1.(61 

70*9.0 
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604 PSIA ISOBAR 


TEMPERATURE oensity 

0 (OM/0V) 

V (DP/DU) 

-v<op/ov; 



P 

V 


DEG. R 

L8/CJ FT 

6TU/L3 

PSIA-CU FT/BTU PSXA 

0.0 

11.04 

51.9 

6.23 

3490.0 

5*0 

10.90 

50.1 

6.60 

3530.0 

0.0 

10.09 

40.0 

0.52 

3300.0 

7.0 

10.76 

35.7 

9.67 

3160.0 

0.0 

10.59 

34.9 

9.79 

2910.0 

9.0 

10.39 

35.7 

9.27 

2650.0 

10.0 

10.10 

35.0 

9.25 

2410.0 

11.0 

9.95 

34.5 

9.07 

2100.0 

12.0 

9.714 

34.3 

0.77 

1950.0 

13.0 

9.46J 

34.1 

0.44 

1750. C 

u.o 

9-192 

33.9 

0.10 

1550 • 0 

19.0 

0. 911 

33.7 

7.70 

1300.0 

16.0 

0.610 

33.5 

7.40 

1 230.0 

17.0 

0.315 

33.4 

7.19 

1Q90.0 

10.0 

0.004 

33.2 

6.93 

972.3 

19.0 

7.602 

33*2 

6.65 

060.9 

20.0 

7.360 

33.3 

6.41 

703.0 

22.0 

6.736 

33.9 

5.99 

662.0 

24. 0 

6.173 

35.1 

5.65 

590.0 

26.0 

5.600 

36.0 

5.37 

546.0 

20.0 

5.251 

30.0 

5.16 

517.Q 

30.0 

4.072 

40.9 

5.00 

496-3 

32.0 

4.540 

43.2 

4.07 

401.3 

34.0 

4.240 

45.6 

4.76 

470.0 

36.0 

3.991 

40.1 

4.67 

462.0 

30. C 

3.763 

50.6 

4.59 

455.0 

40.0 

3.561 

53,2 

4.52 

451.0 

49.0 

3.140 

59.7 

4.39 

443.0 

50* u 

2.012 

66.3 

4.29 

430.0 

59.0 

2.540 

73.0 

4.21 

435.0 

61. 0 

2.332 

79.6 

4.14 

433.0 

70. 0 

1.990 

92.0 

4.05 

430.0 

00.0 

1.751 

m.c 

3.90 

420.0 

9C. J 

1.560 

119.0 

3.93 

426.0 

140. Q 

1.400 

132.6 

3.09 

424.0 

12C.0 

1.100 

157.0 

3.03 

422.3 

140. 0 

1.017 

103.0 

3.79 

419.0 

16C.0 

0.9935 

200.6 

3.70 

417.0 

1OC.0 

0.7973 

233.0 

3.74 

416.0 

200.0 

0.7200 

250.0 

3.72 

Hl4. 3 

25*.. 0 

0.5790 

320.6 

3.69 

4U.0 

3«C . 0 

6.4054 

302.0 

3.67 

410.0 

390 • 0 

6.4175 

444.0 

3.66 

400*0 

4C0.0 

0.3663 

566.0 

3.65 

407.0 

45C.0 

0.3263 

560.0 

3.64 

406.3 

36C.0 

0.2942 

631.0 

3.64 

406.0 

600.0 

0.2490 

755.0 

3.63 

405.0 

700.0 

0.2111 

• 79. e 

3.62 

404.0 

000.0 

0.1049 

1000.6 

3.62 

403.0 

900.0 

0.1040 

1130.0 

3.62 

403.0 

1040.0 

0.1402 

1256.0 

3.61 

403.0 

1200. 0 

0.1237 

1500.0 

3.61 

402.0 

I4w0.0 

0.1061 

1750.0 

3.61 

402.0 

1000.0 

0.09291 

1990.0 

3.61 

401.0 

1006.0 

0.00263 

2240.0 

3.60 

401.0 

2066.0 

fl.«7439 

2490.0 

3.60 

491.3 

29CC.0 

0.05996 

3110.0 

3. 60 

401.0 

3000. 0 

0. 44965 

3730. Q 

3.60 

401.0 


(OV/OH/V 


c. ami 

6* 90 124 
C. 00110 
6.109992 
I.NBI2I 
C. 000/10 
c. 30342? 
0.000993 
0.000490 
0.000394 


THERMAL 

VISCOSITY 

THERMAL 

OIELECTRIC 

PRANOTL 

INDUCTIVITY 

tu/ft-hr-r 

L3/FT-SEC 
X 1QE+6 

OIFFUSI YITY 
SQ FT/MR 

CONSTANT 

MUHSER 

0.0110 

6.63 

0.00373 

1.02102 

9*576 

0.0134 

b.29 

0.00355 

1.02102 

0.591 

1.0147 

>•80 

0.00319 

1.02101 

0.600 

0.0159 

5.38 

0.00295 

1.02101 

0.60l 

0. 017 J 

4 86 

0.00272 

1.02099 

0.600 

0.01S1 

4. 48 

0.00252 

1.02095 

0.610 

0. 1)190 

4. IS 

0.00250 

1.02090 

0*591 

0.0198 

3.94 

0.00247 

1.02002 

0.577 

0.0294 

3.74 

0.00242 

1.02072 

0.574 

0.0209 

3.57 

0.00236 

1.02060 

0.570 

0.0213 

3.44 

0.00229 

1.02044 

0.507 

0.0215 

3.32 

0.00223 

1.02024 

0.601 

0.0216 

3.23 

0.0Q218 

1.02001 

0.619 

0.0216 

3.15 

0.00213 

1*01974 

0.640 

3.0216 

3.08 

0.00209 

1.01943 

0.667 

0.0214 

3.02 

0.00206 

1.01900 

0.686 

0.0213 

2.98 

0.00206 

1.01068 

0.708 

0.0210 

2.92 

0.00211 

1.01782 

0.740 

0. C?0 9 

2.90 

0.00224 

1.81692 

0.755 

0.0206 

2.90 

0.00242 

1.01605 

0.760 

0.0206 

2.93 

0.00263 

1.01922 

0.764 

0.0 2# 7 

2.96 

0.00205 

1.01444 

0.768 

0.0207 

3.00 

Q. 00309 

1.81371 

0.769 

0.0209 

3.04 

0.00335 

1.01304 

0.769 

0.0211 

3.09 

0. 00363 

1.01242 

0.768 

0.0213 

3.14 

0.00392 

1.01186 

0.767 

0.0215 

3.19 

0.00422 

1.01134 

0.764 

0.0222 

3.35 

0.00504 

1.01022 

0.750 

0.0230 

3.46 

0.00592 

1.00931 

0.752 

0.0238 

3.62 

0.00686 

1.00055 

0.740 

3.0246 

3.77 

0.00785 

1.00791 

0.740 

0.0263 

4.05 

8.0100 

1.00609 

0*732 

0.0283 

4.33 

0.6123 

1.00611 

0.725 

0.0297 

4.61 

0.0148 

1.00549 

0.719 

0. 03t 4 

4.87 

0.0174 

1.00499 

0.715 

0.0347 

9.38 

0.0232 

1.00423 

0*707 

0.0383 

5.87 

0.0297 

1.00307 

0.701 

0.0412 

8.34 

0.0 J67 

1.00324 

0.696 

0.0443 

6.79 

0.0444 

1.00291 

1.691 

0.0473 

7.11 

0.0526 

1.90203 

1.675 

0.0546 

8.16 

0.1796 

1.06213 

1.671 

0.0615 

9.16 

0.10c 

1.00179 

0.667 

0.0681 

10.1 

0.131 

1.00155 

0.665 

0.0743 

11.0 

0.163 

1.0013B 

0.064 

0 .0802 

11.9 

0.198 

1.08122 

0.064 

0.0859 

lt.l 

0.235 

1.90110 

0.665 

0.0969 

14.9 

0.310 

1.80092 

9.666 

0.108 

16.1 

0.411 

1.00079 

0.656 

0. 1 It 

17.6 

0.514 

1.00009 

0.600 

0.128 

19.1 

0.627 

1.09002 

0.000 

0.138 

21.5 

0.749 

1.00156 

0.006 

0.156 

23.3 

1.02 

1.08140 

0.666 

0.174 

26.0 

1.32 

1.00040 

0.666 

0.192 

28.6 

1.66 

1.00035 

0.666 

0.200 

31.0 

2.03 

1.00031 

0.666 

0.224 

33.4 

2.43 

1.00020 

0.666 

0.263 

39.2 

3.56 

1.00022 

1.666 

0.299 

44.6 

4.06 

1.00019 

0.669 
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THERMODYNAMIC PROPERTIES OF HELIUM 4 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 

internal 

enthalpy 

entropy 

CV 

CP 

velocity 



DERIVATIVE 

DERIVATIVE 

ENERGY 





CF SOUNO 

OEG. R 

CU FT/L9 

cu ft-psia/lb 

PSIA/R 

STU/LB 

BTU/LB 

btu/lb-r 

8TU 

/ LB -R 

ft/sec 

4.3 

0. JSSlfi 

342.0 

27.3 

1.637 

9.99 

0.3236 

0.2511 

0.2636 

1290.0 

5.0 

u. J8863 

358.0 

26.5 

2.024 

10.23 

C.3651 

0.3144 

0*3267 

1317.0 

e.o 

0.06331 

353.0 

37.2 

2.269 

10.54 

0.4473 

0.3619 

0.3967 

1336.0 

7.0 

0.09326 

339.0 

46.1 

2.575 

10.93 

0.5110 

0.4Q53 

0.4714 

1351.0 

e.g 

u. 09152 

321.0 

51.4 

2.961 

11.43 

0.5761 

0.4567 

0.5605 

1349.0 

9.0 

0.39301 

303.0 

53.7 

3.45C 

12.06 

0.6491 

0*5166 

0.6561 

1332.0 

u.o 

0.09467 

266.0 

54.3 

4.002 

12.77 

0.7216 

C.5369 

0.7062 

1321.0 

11.0 

Y. 09646 

266.0 

54. C 

4.567 

13. 50 

0.7916 

0.5553 

0.7616 

1304. C 

12.0 

0.39643 

25G.0 

53.1 

5.166 

14.26 

fi.6605 

0.5759 

Q . 6193 

1263.0 

13.0 

0.10 J6 

233.0 

51.9 

5.609 

15.12 

0.9266 

0*5964 

0.6779 

1261.0 

14.0 

0.1029 

217.0 

50.4 

6.469 

16.32 

C.996 

0*6155 

0.9373 

1238.0 

15.0 

0.1055 

202.0 

46.8 

7.2C9 

16.98 

1.063 

0.6330 

0.997 

1215.0 

16.0 

0.1093 

169.0 

47.0 

7.967 

16.00 

1.130 

0.6467 

1.C56 

1193.0 

17.0 

0.1114 

176.0 

45.1 

8.761 

19.98 

1.196 

0.6627 

1.114 

1172.0 

16.0 

C • 1146 

165.0 

43.2 

9.590 

20.21 

1,262 

3.6751 

1.171 

1151.0 

19.0 

0. 118t 

155.0 

41. o 

10.51 

21.47 

1.331 

0.6676 

1.225 

1129.0 

2C.0 

0.1224 

145.3 

36.9 

11.45 

22.79 

1.399 

0.6975 

1*276 

1110.0 

22.0 

0.1311 

132.3 

34.9 

13.41 

25.55 

1.533 

0.7120 

1.359 

1079.0 

24.0 

0.14*8 

123.3 

31.1 

15. 4t 

28.44 

1 .660 

0.7216 

1.413 

1056.0 

26.0 

0.1512 

120.0 

27.8 

17.38 

31.38 

1.778 

0.7263 

1.436 

1047. Q 

26.0 

0.1619 

119.0 

25.1 

19.30 

34.30 

1.667 

0.7339 

1.450 

1045. C 

30.0 

0.1731 

120.0 

22.3 

21.17 

37.20 

1.967 

0.7390 

1.457 

1Q49.0 

32.0 

0.1846 

123.0 

23.9 

23.03 

40.12 

2.061 

0.7431 

1.458 

1057.0 

34. u 

0.1962 

126.0 

19.2 

24.66 

43.03 

2.169 

0.7465 

1.455 

1067.0 

36.0 

0.2090 

13C.0 

17.8 

26.66 

45.94 

2.252 

0.7492 

1.449 

1060.0 

36.0 

0.2199 

134.0 

16.5 

26.47 

48.83 

t 33l 

3.7513 

1.442 

1093.0 

4C.0 

0.2318 

139.0 

15.4 

30.25 

51.73 

2.404 

0.7530 

1.434 

1108.0 

45.0 

0.2615 

152.0 

13.2 

34.60 

5 6.62 

2.572 

0.7557 

1.412 

1146.0 

5C.0 

0.2912 

166.0 

11.6 

36.67 

65.63 

2.720 

0.7571 

1*392 

1169.8 

56.0 

0.3237 

100.0 

13.3 

43.05 

72.74 

2.652 

0.7577 

1.373 

1231.0 

60. 0 

0.3499 

195.0 

9.27 

47.17 

79.56 

2.97C 

0*7576 

1.357 

1272.0 

7 C • 0 

0.4376 

224.0 

7.73 

55.26 

93.00 

3.177 

0.7574 

1.331 

1351.0 

81. 0 

0.4645 

253.9 

6.64 

63.20 

106.2 

3.354 

0.7566 

1*312 

1427.0 

90. ti 

0.5237 

262.0 

5.62 

71.04 

119.3 

3.506 

0.7557 

1*296 

1498.0 

100.0 

0.5764 

311.0 

5.19 

76.61 

132.2 

3*644 

0.7549 

1.266 

1566.0 

120.0 

0.6867 

367.0 

4.26 

94.20 

157.6 

3.677 

0.7535 

1.273 

1694.0 

140 .v 0 

0.7960 

422.0 

3.63 

109.5 

163.2 

4.073 

0.7523 

1.264 

1813.0 

16? v 3 

0.9046 

477.0 

3.16 

124.6 

208.4 

4.241 

9.7514 

1.256 

1923.0 

160.0 

1.313 

531.6 

2.80 

139.7 

233.5 

4.369 

0.7506 

1-254 

2828.0 

200.0 

1.121 

565.0 

2.51 

154.6 

256.5 

4.521 

0.7500 

1.251 

2127.0 

25C.fi 

1.393 

720.3 

2.33 

192.3 

321.0 

4. SOL 

0.7469 

1.247 

2356.0 

300.0 

1.658 

054.0 

1.67 

229.6 

343.3 

5.027 

0.7462 

1.245 

2565.0 

350.0 

1.926 

960.0 

1.43 

267.1 

445.4 

5.219 

0.7477 

1.243 

2758.0 

400.0 

2.194 

1123.0 

1.25 

304.5 

537.6 

5.164 

0.7474 

1.242 

2939.0 

450.0 

2.461 

1260.6 

1.11 

341.6 

369.7 

5.531 

0.7471 

1.242 

3109.0 

500.0 

2.729 

1390.0 

1.03 

379.1 

631.4 

5.662 

0.7469 

1.242 

3270.0 

600. 0 

3.264 

1666.0 

0.632 

453.7 

755.9 

5.866 

0.7465 

1*241 

3571.0 

UQ.O 

3.600 

1920. Q 

0.713 

526.2 

680.: 

6.879 

0.7463 

1*241 

3049.0 

•cc.o 

4.335 

2190.0 

3.624 

602.6 

1004.0 

6.245 

0.7462 

1*241 

4*07.0 

90C.0 

4.67 J 

2460.6 

0.555 

677.3 

1128.3 

6.391 

0.7461 

1.241 

4351.0 

lOGO.O 

5.406 

2720.0 

3.499 

751.6 

1252.0 

6.522 

0.7460 

1.241 

4582.0 

1200.0 

6.475 

326C.0 

3.416 

903.6 

1500. i 

6.746 

C .7456 

1.241 

5012.0 

I40t.fi 

7.547 

3790.6 

3. 357 

1050.0 

t749.fi 

6.939 

0.7457 

1*241 

5400.0 

1600.0 

6.616 

4330.0 

0.312 

1199.C 

1997.9 

7.105 

0.7456 

1.241 

5776.0 

1600.0 

9.669 

4660.0 

0.277 

1348.fi 

2245.0 

7.251 

0.7456 

1.241 

6123.0 

2fififi.S 

10.76 

5400.0 

3.250 

1497.0 

2493.0 

7*362 

0.7455 

1*241 

6452.0 

250C.0 

13.44 

6740.0 

0 * 2g 0 

1669.0 

3114.0 

7,659 

0.7454 

1*241 

7207.0 

3630*0 

16.12 

0C70.Q 

3.167 

2242 • C 

3734.3 

7*665 

0.7454 

1.24; 

7891.0 
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TEMPERATURE DENSITY 
DEG. R L0/CJ FT 

V ( DH/DVI 

P 

BTU/LS 

V<OP/OU> - V < OP/OVI 
v T 

PSIA-CU FT/BTU PSIA 

<00/071/ 

P 

1/DEG. R 

V THERMAL 

CONDUCTIVITY 
9TU/FT-MR-R 

VISCOSITY 

LB/FT-SEC 
X 10E+6 

THERMAL 
OIFFUSI VIT Y 
SQ FT/HR 

DIELECTRIC 

constant 

PRANOTL 

NUMBER 

4.J 

11.35 

37.5 

9.59 

3880.0 

0.00704 

0.0114 

7.91 

0.00360 

1 • 0210 Q 

0.660 

5.0 

11.26 

50.2 

7.47 

4040.0 

0.30655 

0.0140 

7.39 

0.00370 

1.02100 

0.624 

6*0 

11.20 

42.1 

9-10 

3950. 3 

0.00942 

0.0153 

6.72 

0*00745 

1.02101 

0.625 

7.0 

11.36 

36.4 

10.3 

3750.0 

0.0123 

0.0166 

6.08 

0.00310 

1.02192 

0.621 

8.3 

10.93 

38.3 

10.2 

3510.0 

0.0146 

0.0179 

5.53 

0.00292 

1.02102 

0.625 

9.0 

10.75 

39.6 

9.63 

3260.0 

0.0165 

0.0190 

5.07 

0.00270 

1.02101 

0.630 

l&.Q 

10.56 

39.4 

9.58 

3020.3 

0.3100 

0.0201 

4.71 

0.00268 

1.02096 

0.596 

11.0 

10.37 

39.1 

9.36 

2770.3 

0.3195 

3.9210 

4.42 

0.00266 

1.02094 

0.576 

12.0 

10.16 

39.2 

9.08 

2540.0 

C. 0209 

0.0217 

4.16 

0.00261 

i. 02369 

0.566 

13,0 

9.942 

39.2 

6.76 

2320.0 

C.0224 

0.0*23 

3.99 

0.00256 

1.02062 

0.565 

14-0 

9.71% 

39.2 

6.44 

2110.0 

0.0239 

0.0226 

3.83 

0.00250 

1.02072 

0.567 

15.0 

9.476 

39.2 

6.14 

1920.0 

0.0254 

0.0231 

3.69 

0.00245 

1.02360 

0.573 

16.0 

9.230 

39.1 

7.65 

1740.0 

C. 0270 

0.0234 

3.56 

0.00240 

1,02046 

0.582 

17.0 

8.975 

39-1 

7.58 

1560.0 

0.0265 

0. C 235 

3.46 

0.90235 

1.02029 

0.595 

16.0 

6.714 

39.0 

7.34 

1440.0 

0.0330 

0.0235 

3.40 

0.00231 

1.02309 

0.609 

19.0 

6.444 

39.0 

7.07 

1390.3 

fi. 0315 

0.0235 

3.34 

0.00227 

1.01966 

0.626 

20. Q 

6.171 

38.9 

6.63 

1190.0 

0.0326 

0.0235 

3.26 

0.00225 

1.01960 

0.64? 

2 2.0 

7.625 

39.1 

6.42 

1000. 0 

0.0347 

0.6232 

3.20 

0.00224 

1.01901 

0.674 

24.0 

7.103 

39.6 

6.07 

877.0 

0.0355 

0.0230 

3.15 

0.00229 

1.01334 

0.697 

26.0 

6.615 

41.0 

5.77 

793.0 

0.0351 

0.0220 

3.13 

0.00240 

1.01764 

0.712 

26.0 

6.175 

42.6 

5.53 

737.0 

0.3340 

0.0227 

3.14 

0.00253 

1.01693 

0.723 

3C.C 

5.7 76 

44.5 

5.34 

696.0 

0.0320 

0.0226 

3.15 

0.00260 

1.01623 

0.732 

32.0 

5.417 

46.5 

5.18 

666.0 

C. 0313 

0.0226 

3.18 

Q.C02B6 

1.01555 

0*739 

34. 0 

5.396 

46.7 

5.05 

643. 0 

0.0299 

0.0226 

3.21 

0.00305 

1.01491 

0.744 

36.0 

4.637 

51.0 

4.93 

625.3 

C* 0204 

0.0227 

3.25 

0.00326 

1.01430 

0.747 

36.0 

4.546 

53.4 

4.64 

612.0 

C. 3270 

0.0226 

3.33 

0. C 0340 

1.01373 

0.749 

At .0 

4.315 

55.6 

4.75 

631.3 

0.0257 

Q.C230 

3.34 

0.00372 

1.01319 

0.750 

45.0 

3.623 

62.1 

4.56 

562.0 

0.0220 

0.0235 

3.47 

0.00435 

1.01201 

0.750 

54*0 

3.434 

66.5 

4.46 

570.3 

0.0293 

0.0241 

3.60 

0.00505 

1.01101 

0.747 

55.0 

3.116 

75.0 

4.36 

562.0 

0.0162 

0. 0248 

3.74 

0.00580 

1.91916 

0.744 

60.0 

2.856 

81.6 

4.26 

557,3 

C. 0166 

0.0258 

3.07 

0.Q0660 

1.00944 

0.740 

74.0 

2.453 

94.7 

4.16 

550.0 

C* 2141 

0.0272 

4.15 

0.00032 

1.00027 

0.732 

60.0 

2.153 

106.0 

4.Q7 

545.0 

0.0122 

O.C2SO 

4.42 

0.0102 

1.80736 

0.726 

90 . i 

1.923 

121. C 

4.01 

542.0 

C • 3137 

0.0304 

4.69 

0.0122 

l. 00664 

0.721 

100.0 

1.735 

134.0 

3.96 

539.0 

C. 00963 

0.0321 

4.95 

0.0144 

1.00606 

0.716 

120.0 

1.456 

159.0 

3-69 

5 34.3 

0.30799 

0.0353 

5.45 

0.0190 

1.00515 

0.700 

14C.0 

1.256 

165.0 

3.64 

53C.9 

C. 00664 

0.0305 

5.94 

0.0243 

1.60448 

6.701 

160.0 

1.105 

210.0 

3.80 

527.0 

C. 00599 

0.0417 

6.40 

0.0300 

1.00397 

0.696 

160.0 

0.9674 

235.0 

3.77 

525.0 

C. 00533 

0.0447 

6.05 

0.0361 

1.00357 

0.691 

200.0 

0 • 6923 

260.0 

3.75 

522.0 

S. 00461 

0.0477 

7.16 

0.0420 

1.00324 

0.675 

250. Q 

0.7196 

323.0 

3.72 

510.0 

C« 99 306 

0.0550 

0.21 

0.6613 

1.00263 

0.670 

300.0 

0.6032 

365.0 

3.69 

515.0 

0.00 323 

0.0616 

9.20 

0.0624 

1.00222 

0.667 

350*1 

0.5193 

447.0 

3.60 

513.0 

0.00270 

0. 069. 

10.2 

0.106 

1.00192 

0.665 

406.0 

0.4559 

509.0 

3.66 

511.0 

0.00244 

0.0746 

11.1 

0.132 

1.00169 

0.664 

450 0 

0.4063 

571.0 

3.65 

510.0 

C. 00210 

0.0005 

11.9 

0.159 

1.00151 

0.664 

500.0 

0.3664 

633.0 

3.69 

539.0 

0.00196 

0.0061 

12.9 

Q.169 

1.00136 

0.664 

ioc.fi 

0.3363 

757.0 

3.64 

507.0 

0.00164 

0.0971 

14.5 

0.255 

1.00114 

0.666 

7fcl.fi 

0.2632 

861.0 

3.63 

5 36.0 

C.30141 

0.100 

16.1 

0.330 

1.00090 

0.666 

8ft.fi 

0.2337 

1000.0 

3.62 

505.3 

0.00123 

0.110 

17.6 

0.413 

1.00006 

0.666 

960.0 

6.2353 

1130.0 

3.62 

505.0 

0.00110 

0.120 

19.1 

0.503 

1.00077 

0.666 

1000. 0 

0.1650 

1250.0 

3.62 

504.0 

C. 000990 

0.130 

20.6 

0.601 

1.00069 

0.666 

1201.0 

3.1544 

1500. 0 

3.61 

503.0 

0.000027 

0.157 

23.3 

0.817 

1.00050 

0.666 

14C0.0 

0.1325 

1750.0 

3.61 

503.0 

C. 000710 

9.174 

26. C 

1.06 

1.08050 

8.606 

1400.0 

0.1160 

2000.0 

3.61 

502.0 

0.000621 

0.192 

20.6 

1.33 

1.08044 

0,666 

1006. 0 

0.1332 

2240*0 

3.61 

502.0 

C. JO0593 

0.208 

31.0 

1.63 

1.10039 

0.666 

2CCC.Q 

0.39293 

2490.0 

3.60 

502.0 

0.000490 

0.224 

33.4 

1.95 

1.00035 

0.666 

2504. 0 

0.07441 

3110.0 

3.60 

531.0 

C. 000399 

0.263 

39.2 

2.B5 

1.00020 

0.666 

3000.0 

Q. 06204 

3730.0 

3.60 

501.0 

0. 900332 

0.299 

44.6 

3.89 

1.00023 

1.665 


n 


* two-phase boundary 
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600 PSU ISOBAR 


thermodynamic properties OF HELIUM * 


TEMPERATURE VOLUME 


0 . 8 ( 59 ) 
0.06655 
0 • 06720 
0 . 0 M 97 
0 . 3*915 
0 . 090 ** 
0 . 991*5 
0 . 395)6 
0 . 09*99 
0 . 09*77 

0 . 09*70 
0 . 100 * 
0 . 1 *)t 
0 . 105 * 
0.10*0 
0.110* 
0.1139 
0. 1205 
0 . 127 * 
0.1357 


ISOTHERM 
DERIVATIVE 
CU FT-PS1A/LO 


ISOCHORE 

DERIVATIVE 

PSIA/R 


INTERNAL 

FSERGY 

8TU/LB 


BTU / LB -« 


VELOCITY 
OF SOUhO 
FT/SEC 


* 2.0 

1.992 

11 . 5 * 

30.6 

2 . 16 $ 

11.78 

39.5 

2 . 30 * 

12.07 

**.l 

2.660 

12 .** 

53 .* 

3.016 

12,92 

55 .* 

3. *76 

13.52 

56.6 

3 . 99 * 

1**20 

56.5 

*.531 

1**90 

55.9 

5.090 

15.65 

55.0 

5.701 

16 . *5 

53 .* 

6 . 3*0 

17.31 

52 .* 

7.015 

18.21 

50.9 

7 . 72 * 

19.17 

* 9.2 

0 • *66 

29 . 1 * 

* 7.5 

9.239 

21 . 2 * 

* 5.6 

10.10 

22. *2 

* 3.6 

10 - 99 

23 . 6 * 

39.0 

12.05 

26.23 

36.1 

1**76 

28.96 

32.7 

16.70 

31 . 7 * 

29 .* 

ia.s* 

3*. 59 

27.3 

20. *2 

37. *1 

25.1 

22.26 

* 0.26 

23.2 

2 * 0 * 

* 3.12 

21.5 

25 . *9 

* 5 . 9 * 

20.0 

27.69 

* 0 . 8 * 

18.7 

29. *7 

51.70 

16.1 

33.66 

5 *. 80 

l*.l 

38.16 

65.82 

12.5 

* 2 . 3 * 

72.77 

11.2 

* 6 . 5 * 

79.63 

9.36 

$*.71 

93.16 

*.03 

62.73 

106.5 

7.03 

70.63 

119.6 

6.26 

7*. *5 

132.6 

6 . 1 * 

93.92 

158.3 

*.36 

109.2 

183.8 

3 . BO 

12*. 5 

209.1 

3.36 

139.6 

23*.2 

3.02 

15*. 7 

259.3 

2 . *w 

192.3 

321.9 

2.00 

229.8 

38 *. 2 

1.71 

267,2 

** 6 .* 

1 . 5 * 

30 *. 5 

508.5 

1.33 

3 * 1.9 

570.7 

1.20 

379.2 

632.7 

1.00 

* 53.0 

756.9 

0.055 

52 *.* 

881.0 

0 . 7*1 

612.9 

1005.8 

0.665 

677 .* 

. 1129.0 

0.599 

752.0 

1253.0 

9**99 

901.0 

1501.9 

0 .* 2 I 

10 * 0.0 

1750.0 

0 . 37 * 

1199.6 

1990.0 

0.333 

13 * 0 . u 

22 * 6.0 

0.300 

1 * 97.6 

2 * 9*. 0 

0 . 2*0 

1070.0 

311*. 0 

O.tfCt 

72 * 2.0 

3735.0 


6.3072 

0.2719 

0 . 29*7 

1355.0 

0.3712 

0.3350 

0.3216 

1301.0 

C • *30 7 

3 . 3*32 

0.3769 

1 * 10.0 

0 • *913 

0.3077 

9 • **07 

1 * 26.0 

0 . 55*9 

0 . ***7 

0.5366 

1 * 29.0 

0.6232 

0.5000 

0.6313 

1 * 1*.0 

0.6926 

0.5266 

0.6799 

1 * 09.0 

0.7597 

0 . 5*67 

0.7296 

1390.0 

0.0256 

0.5705 

0 . 782 * 

1371.0 

0.8905 

0.5917 

0-8359 

1351.0 

C • 95*6 

0.6113 

0.6692 

1331.0 

1 . 01 * 

0.6292 

0 . 9*20 

131). 0 

1.081 

0 . 6*51 

0.9939 

1290.0 

1 . 1*3 

0 . 659 * 

1 . 0*5 

1270.0 

1.205 

0.6720 

1 . 39 * 

1252.0 

1 . 2*9 

0 . 66*7 

1 . 1*3 

1231.0 

1.333 

0 . 69*9 

t - 188 

1212.0 

1 . *56 

0.7101 

1 • 2*6 

1176.9 

1.576 

0 . 720 * 

1.331 

1153.0 

1.692 

0.7275 

1.372 

1135.0 

1.797 

C • 7333 

1.396 

1127.0 

1 . 89 * 

0.7383 

1 • *17 

1125.0 

1.966 

0 . 7*26 

l .*27 

1127.0 

2.072 

0 . 7*60 

1**32 

1133.0 

2 . 15 * 

0 . 7*88 

1 • *32 

11 * 1.0 

2.232 

0.7512 

1 . *30 

1152.0 

2.305 

0.7530 

l .*27 

1163.0 

2. *72 

0 . 7>63 

1 . * 1 3 

1196.0 

2.620 

0.7580 

1.397 

1239.0 

2.753 

0.7569 

1.361 

i2ro.o 

2.672 

0.7593 

1.366 

1309.0 

3.061 

0.7591 

1 . 3*1 

130*. 0 

3.256 

0 . 750 * 

1.321 

1 * 57.0 

3. *13 

0,7575 

1 . 30 b 

1526.0 

3.550 

0.7566 

1.295 

1593.5 

3 . 76 * 

0.7550 

1.279 

1716.0 

3.981 

0.7537 

1.266 

1835.0 

*.150 

0.7527 

1.261 

19**. 0 

*.298 

0.7518 

1.257 

20 * 7.0 

*.*30 

0.7511 

1.253 

21 * 5.0 

*.709 

0 . 7*90 

1 . 2*0 

2372.0 

*.936 

0 . 7*49 

1 . 2*5 

25 B 0.0 

5.126 

0 . 7*03 

1 . 2 ** 

2772.0 

5 . 29 * 

0 . 7*79 

1 . 2*3 

2951.0 

5 ,**Q 

0 , 7*76 

1 . 2*2 

3120.0 

5.571 

0 . 7*73 

1 . 2*2 

3201.0 

5.796 

0 . 7*69 

1 . 2*1 

3501.0 

5.969 

0 . 7*67 

1 . 2*1 

3057.0 

6.155 

0 . 7*65 

1 . 2*1 

* 115.0 

6.301 

0 . 7*63 

1 . 2*1 

* 350.0 

6. *31 

0 . 7*62 

1 . 2*1 

* 506.0 

6.650 

0 , 7*60 

1 . 2*1 

5017.0 

6 . 0*9 

0 . 7*59 

1 . 2*1 

5 * 12.0 

7.015 

0 , 7*50 

1 . 2*1 

5701.0 

7.161 

0 , 7*50 

1 . 2*1 

6127.0 

7.292 

0 . 7*57 

1 . 2*1 

6 * 95.0 

7,566 

0 . 7*56 

1 . 2*1 

7210.0 

7.795 

0 . 7*55 

1 . 2*1 

7093.0 
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THERNOPMVSICAL PROPERTIES Of HELIUM t 


600 PSIA ISO*** 


TEMPERATURE 0EN3ITV 
OEO. R L8/CU FT 

V (DH/OV) 

P 

OTU/LB 

V(DP/OU» y -VCOP/OV> T 
PSU-CU FT/OTU PSIA 

<OY/OTyV 
l/DCG. P 

THERMAL 

CONDUCTIVITY 

9TU/FT-MR-R 

VISCOSITY 

LB/FT* SEC 
X 1IC*0 

THERMAL 
DIFFUSIVITY 
SQ FT/HR 

OIELECTRIC 

CONSTANT 

PRANOTL 

NUMBER 

6.1 

11.66 

29.0 

13.3 

6200.0 

0.1100 

0.0110 

9.62 

0.00330 

1.02099 

0.061 

*•0 

11.99 

67.9 

0.07 

6910.0 

9.00677 

0.0166 

B.60 

0.00393 

1.02097 

0.603 

6.1 

11.67 

62.0 

10.0 

6600.0 

1. 00001 

0.0160 

7.71 

0.00369 

1.02090 

0.699 

r.a 

11.39 

60 • 3 

10.9 

6320.0 

0.0111 

0.0173 

6.90 

0*00339 

1.02100 

0.669 


11.22 

61.2 

10.7 

6100.0 

0.0130 

0.0106 

6.23 

0.00309 

1.02101 

0*667 

9*0 

11.06 

63-6 

9*96 

3060.0 

0.0169 

0.0199 

9.60 

0.09209 

1.02102 

0.669 

lC.I 

10.09 

63. 3 

9.06 

3610.0 

0.0197 

0.0210 

9.29 

0.00206 

1.02101 

0.612 

11*0 

10.71 

63.3 

9.62 

1360.0 

0.0160 

0.0220 

6.90 

0.00201 

1.02100 

0.909 

U.l 

10.93 

63.6 

9.31 

3120.0 

0.0179 

0,0220 

6.63 

0.00277 

1.02090 

0.970 

13.0 

10.33 

63.0 

0*99 

2000.0 

0.0191 

0.3236 

6.60 

0.00273 

1.02096 

0.962 

16.0 

10.13 

66.0 

0.60 

2660.3 

0.0202 

0.0261 

6.21 

0.00260 

1.02000 

0.999 

19.0 

9.92 J 

66.2 

0.39 

2660.0 

0.0213 

0.0269 

6.09 

0.00263 

1.02001 

0.960 

16.0 

9.707 

66.2 

0.12 

2260.0 

0.0229 

0.0269 

3.92 

0.00290 

1.02172 

0.966 

17.0 

9.609 

66.3 

7.07 

2090.0 

0.C236 

0.0291 

3.01 

0.00293 

1.02061 

0.971 

10.0 

9.297 

66.3 

7.63 

1920,0 

0.0267 

0.0292 

3.71 

0.00269 

1.02060 

8.900 

19.0 

9.022 

66.3 

7.30 

1770.0 

0.0290 

0.0293 

3.63 

0.00269 

1.02032 

0.991 

20.0 

0.703 

66.3 

7.19 

1630.0 

0.0260 

0.0293 

3.96 

0.00262 

1.02019 

0.6B3 

22.0 

0.301 

66.6 

6.75 

1390.0 

0.0206 

0.0292 

3.65 

0.00239 

1.01973 

0.621 

26.0 

7 . 029 

66.0 

6.61 

1220.0 

0.0297 

1.0299 

3.39 

0.00260 

1.01926 

0.691 

26.0 

7.360 

69.6 

6.11 

1090.0 

0.0301 

0.0260 

3.36 

0.00269 

1.01069 

0.670 

20.0 

6.939 

66.0 

9.09 

1000.0 

0.0299 

0.0266 

3.36 

0.00293 

1.01012 

0.609 

30.0 

6.960 

60.6 

9.69 

931.0 

0.0293 

0.0266 

3.36 

0.00266 

1.01792 

0.690 

32.0 

6.173 

50.2 

9.67 

001.0 

0.0209 

0.0263 

? . 36 

0.00276 

1.01692 

0.709 

36. 0 

9.037 

92.1 

9*32 

•63.0 

0.0279 

0.0263 

3.30 

0.00291 

1.01636 

0.717 

36.0 

9.931 

96.2 

9.19 

• 13.0 

0.0266 

0.0263 

3.61 

0.00307 

1.01977 

0.726 

30.0 

9.292 

96.9 

9.07 

790.0 

0.0293 

0.0266 

3.69 

0.00326 

1.01922 

0.729 

60.0 

6. 990 

90.7 

6.97 

771.0 

0.0263 

0.0269 

3.69 

0.00363 

1.01670 

0.732 

69.0 

6.696 

66.7 

6.77 

737.0 

0.0210 

0.0260 

3.60 

0.00399 

1.01391 

9.737 

90.0 

6.016 

71.0 

6.62 

719.0 

0.0197 

0.0293 

3.72 

0.00692 

1.01260 

0.739 

99.0 

3.696 

77. J 

6.91 

700.0 

0.0179 

0.0299 

3.09 

0.00916 

1.01199 

0.730 

66.0 

3.390 

03.0 

6.61 

690.0 

0.0103 

0.0266 

3.90 

0.00900 

1.01001 

0.736 

70.0 

2.690 

96.0 

6.27 

677.0 

0.0130 

0.0203 

6.29 

0.00723 

1.00 )93 

0.731 

00.0 

2.960 

110.0 

6.17 

660.0 

0.0120 

0.0296 

6.91 

0.00001 

1.00053 

0.726 

91.0 

2.269 

123.0 

6.09 

662.0 

0.0106 

0.0311 

6.77 

0.0109 

1.00772 

0.721 

100.0 

2.092 

136.0 

6.03 

697.0 

Q. 00993 

0.0327 

9.03 

0.0123 

1.00709 

0.716 

120.0 

1.729 

162.0 

3.96 

669.0 

0.00791 

0.0399 

9.92 

0.0163 

l. ottos 

0.700 

160.0 

1.691 

107.0 

3.00 

666.0 

0.00070 

0.0391 

6.00 

0.0207 

1.00926 

0.701 

160.0 

1.313 

212.0 

1.06 

639.0 

0.00996 

0.0622 

6.66 

0.0299 

1.00660 

0.696 

100.0 

1.176 

230.0 

3.01 

639.0 

0.00929 

0.0692 

6.90 

0.0306 

1.00621 

0.691 

201.0 

1.062 

263.0 

3.70 

632.0 

0.30677 

0.0602 

7.21 

0.0362 

1.00302 

0.679 

290.0 

0.6976 

129.0 

3.76 

626.0 

0.00306 

0.0996 

0.29 

0.0917 

1.00312 

• •671 

300.0 

0.7196 

307.0 

3.71 

622.0 

0.03322 

0.0022 

9.26 

0.0696 

1.00263 

0.666 

390.0 

0.6200 

669.0 

3.69 

919.0 

0.00277 

1.000/ 

10.2 

0.0091 

1.00220 

0.666 

600.0 

0.9666 

911.0 

3.60 

616.0 

0.01263 

0.0760 

11.1 

0.111 

1.00201 

0.663 

690.0 

0.6696 

973.0 

3.66 

616.1 

0.00217 

0.0007 

12.0 

0.136 

1.00100 

0*663 

900*0 

6.6302 

• 39.0 

3.66 

613.0 

0.00199 

1.0063 

12.0 

0.199 

1.00162 

0.666 

600.0 

0.3666 

799.0 

3.66 

610.0 

0.00163 

1.0973 

16.9 

0.216 

1.00136 

0.669 

700.0 

0.1191 

103.0 

3.66 

609.0 

I.I016S 

0.100 

lt.1 

0.270 

1.00117 

• •669 

060.0 

6.2763 

to&o.o 

3.63 

600.0 

0.00123 

9.110 

17.6 

0.369 

1.00103 

• •666 

900.0 

0.2666 

1130.0 

1.62 

607.0 

0.00110 

0.120 

19.1 

0.620 

1.M092 

0.666 

1000.0 

0.2216 

1260.0 

3.62 

606.0 

0.000909 

0.130 

20.0 

0.902 

1.00003 

0.666 

1COO.O 

6.1691 

1900.0 

3.62 

609.0 

0.111029 

0.197 

13.3 

0.602 

1.00069 

0.666 

1600.0 

0.1900 

1790.0 

3.61 

606.0 

0.0M709 

0.179 

26.1 

0.006 

1.00069 

0.664 

1600.0 

0.1391 

2000.0 

3.61 

603.0 

0.010621 

0.192 

20.6 

1.11 

1.00092 

0.664 

1000.0 

0.1230 

2290.0 

3.61 

603.0 

0.000992 

0.200 

11.0 

1.36 

1.00066 

0.464 

1000.0 

0.1116 

2900.0 

3.61 

602.1 

0.000697 

0.226 

39.6 

1.62 

1*08162 

0.666 

2900.0 

0.00929 

3120*0 

9.60 

602.0 

0.000390 

0.263 

39.2 

2.37 

1.00036 

0.669 

3000.0 

0.07663 

3760.0 

3.60 

601.0 

0.000332 

0.299 

66.6 

3.26 

1.00020 

0.469 
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700 PSIA ISOOAR 


THERHOOVNAHTC PROPERTIES OF HELIUM 4 


TEMPERATURE 

VOLUME 

ISOTHERM 

DERIVATIVE 

ISOCHORE 

DERIVATIVE 

INTERNAL 

ENERGY 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 
OF SOUND 

DEG. R 

CU FT/IO 

CU FT-PSIA/LB 

PSXA/R 

BTU/LB 

OTU/LB 

8TU/LB-R 

8TU 

/ L8 -R 

FT/SEC 

0.0 

0.00472 

419.0 

36.7 

2.316 

13.30 

0.3571 

0.3031 

0.3244 

1441.0 

0.0 

0.00537 

426.0 

42.7 

2.512 

13.50 

0.415' 

0.3282 

0.3620 

1477.0 

7.0 

0.00617 

419.0 

50.4 

2.762 

13,93 

0.4731 

0.3728 

0.4311 

1499.0 

0.0 

0.00715 

406.0 

55.4 

3.094 

14.39 

0.5346 

0.4327 

0.5170 

1500.0 

o.o 

0.00020 

390.0 

57.0 

3.531 

14.97 

0.60 

0.4909 

0.6103 

1407.0 

10.0 

0.00952 

374.0 

50.7 

4.029 

15.63 

0.6676 

0.5215 

0.6581 

1479*0 

11.0 

0.09002 

357.0 

58.7 

4.536 

16.31 

0.7326 

0.5431 

0.7053 

1466.0 

12. 0 

0*09223 

340.0 

50.3 

5.076 

17.03 

0.7962 

0.5659 

0.7549 

1449.0 

13.0 

0.09375 

323.0 

57.5 

5.651 

17.80 

0.0587 

0.5077 

0.6048 

1431.0 

10.0 

0.09537 

306.0 

56.5 

6.259 

18.62 

0 • 9203 

0.6078 

0.6541 

1412.0 

10.0 

0.09712 

291.0 

55.4 

6.900 

i 49 

t.9612 

0.6260 

0*9025 

1393.0 

10.0 

0.09090 

276.0 

54.1 

7.573 

L w ■ <* 3 

1.041 

0.6422 

0*9490 

1375.0 

17.0 

0.1019 

262.0 

52.6 

0,277 

V ; y, 

1.101 

0.6567 

0.996 

1357.0 

10.0 

0.1031 

249.0 

51.1 

9.009 

> f 

1.159 

0.6696 

1.041 

1339.0 

10.0 

0.1094 

237.0 

49.3 

9.034 


1.221 

0.6824 

1.G04 

1319.0 

20.0 

0.1070 

225.0 

47.5 

10.69 

24. 6* 

1.282 

0.6929 

1.125 

1301.0 

22.0 

0.1131 

205.0 

44.0 

12.46 

27.1c 

1.400 

0.7008 

1.200 

1268.0 

24.0 

0.1109 

109.0 

40.5 

14.30 

29.71 

1.515 

0.7197 

1.263 

1240.0 

26.0 

0.1252 

170.0 

37.1 

16.19 

32.42 

1.624 

0.7274 

1.311 

1219.0 

20.0 

0.1320 

171.0 

34.1 

10.03 

35.14 

1.725 

0.7333 

1.347 

1206.0 

3C.0 

0.1391 

167.0 

31.4 

19.03 

37.96 

1.819 

0.7304 

1.375 

1200.0 

32.0 

0.1465 

165.0 

29.0 

21.64 

40.63 

1.908 

0.7426 

1.393 

1198.0 

34. 0 

Q * 1542 

165.0 

26.9 

23.44 

43.43 

1.993 

0.7460 

1.405 

1199.0 

30.0 

0.1620 

166.0 

25.1 

25.24 

46.25 

2.074 

0.7489 

1.411 

1204.0 

36.0 

0.1700 

160.0 

23.4 

27.03 

49.07 

2.150 

0.7512 

1.414 

1211.0 

40.0 

0.1701 

171.0 

21.9 

20.01 

51.90 

2.223 

0.7532 

1.414 

1219.0 

45.0 

0.1907 

100.0 

10.9 

33.2: 

50.96 

2.309 

0.7567 

1.400 

1246.0 

50.0 

Q • 2194 

191.0 

16.0 

37.53 

65.97 

2.537 

0.7588 

1.397 

1278.0 

55. 0 

0.2432 

204.0 

14.7 

41.70 

72.92 

2.669 

0.7600 

1.304 

1312.0 

60.0 

0.2610 

217.0 

13.2 

45.97 

79.81 

2.709 

0.7605 

1*371 

1347.0 

70.0 

0.3023 

245.0 

11.0 

56.20 

93.39 

2.998 

0.7606 

1.347 

1418.0 

00.0 

0.3432 

273.0 

9.43 

6<?,26 

106.8 

3.177 

0.7600 

1.320 

1407.0 

90.0 

0.3037 

302.0 

0.25 

rr.* 24 

120. C 

3.333 

0.7592 

1.313 

1595.0 

100.0 

0.4230 

330.0 

7.34 

70.11 

133.0 

3.470 

0.7503 

1.301 

1619.0 

120.0 

0.5031 

306.0 

6.02 

93.05 

150.9 

3.706 

0.7566 

1.203 

1742.0 

140.0 

0.5016 

442.0 

5.10 

109.0 

104.4 

3.903 

0.7551 

1.272 

1657.0 

160.0 

0.6595 

497.0 

4.44 

126.3 

209.8 

4.072 

0.7539 

1.264 

1964.0 

100.0 

0.7370 

551.0 

3.93 

139.5 

235.0 

4.221 

0.7529 

1.259 

2066.0 

200.0 

0.0142 

606.0 

3.52 

154.6 

260.1 

4.353 

0.7521 

1.255 

2163.0 

250.0 

1.006 

740.0 

2.00 

192.3 

322.7 

4.632 

0.7506 

1.^49 

2309.0 

300.0 

1.190 

074.0 

2.33 

229.0 

305.1 

4.060 

0.7497 

1.246 

2594.0 

350.0 

1.309 

1010.0 

2.00 

267.2 

447.3 

5.052 

0.7490 

1.244 

2705.0 

4C0. 0 

1.501 

1140.0 

1.75 

304.6 

509.5 

5.210 

0.7484 

1.243 

2963. 0 

450.0 

1.772 

1270.0 

1.55 

362.0 

571.6 

5.364 

0.7*81 

1.242 

3131.0 

560.0 

1.963 

1410.0 

1.40 

379.3 

633.7 

5.495 

0.7477 

1.242 

3291.0 

000.0 

2.345 

1670.0 

l.iO 

653.9 

757.9 

5.721 

0.7473 

1.241 

3509*0 

700.0 

2.727 

1940.0 

1.00 

520.5 

002.0 

5.913 

0.7470 

1.241 

3065*0 

000.0 

3.109 

2210.0 

0.073 

603.1 

1006.0 

6.078 

0.7460 

1.241 

4122.0 

900.0 

3.491 

2470.0 

0.776 

677.6 

1130.0 

6.224 

0.7466 

1.241 

4365.0 

1060.0 

3.073 

2760.0 

0.690 

752.1 

1254.0 

6*395 

0*7469 

1*241 

4594.0 

1200-0 

4.630 

3210.0 

0.502 

901.2 

1502.0 

6.981 

0*7463 

1*241 

5023.0 

1400.0 

5.402 

3010.0 

0.499 

1050.0 

1750.0 

6.773 

0.7461 

1*241 

5417*0 

lOOO.rj 

6. 167 

4340.0 

0.437 

1199.0 

1999.0 

6.938 

0.7460 

1. 241 

5705*0 

1000.0 

6.932 

4009.0 

0.300 

1340.0 

2247.0 

7.084 

0.7459 

1.241 

6131*4 

2006.0 

7.696 

5410.0 

0.349 

1497.0 

2499.0 

7.215 

0.7459 

t ,241 

6400*0 

2500. 0 

9.609 

6750.1 

0.200 

1070.0 

3115.0 

7.492 

3.7497 

1.241 

7213.0 

3000.0 

11.92 

0090.0 

0.233 

2262.0 

3736.0 

7*718 

0*7457 

1*241 

7095.0 


• TWO* PHASE OO UNO ART 


94 



1 


1 



\ 


■% 


\ 

I 



TMERNOPHYSICAl PROPERTIES f)F HELIUM 4 


7J3 PSIA ISOBAR 


TEMPERATURE 

QENSITY 

V(OH/OV> 

P 

V(OP/OU> v -V<OP/DV». 

OEG. R 

LB/CU FT 

8TU/L8 

PSIA-CU FT/8TU PSIA 


$.0 

11.60 

63.7 

10.3 

6960.0 

6.0 

11.71 

62.6 

11.1 

6990.0 

7.0 

11.60 

61.6 

11.7 

6070.0 

6.0 

11.66 

63.5 

11.2 

6660.0 

9.0 

11.33 

66.6 

10.2 

6620.0 

10.0 

11.17 

66.9 

10.1 

6100.0 

11.0 

11.01 

67.2 

9.02 

3930.0 

12.0 

10.06 

67.7 

9.50 

3600.0 

13.0 

10.67 

60.1 

9.10 

3660.0 

lb.O 

10.69 

68.5 

0.0? 

3210.0 

15.0 

10.30 

60.0 

0. 5S» 

2990.0 

16.0 

10.10 

69.0 

0.33 

2790.3 

17.0 

9.903 

69.1 

0.09 

25 90.0 

16.0 

9.699 

69.2 

7.07 

2610.0 

19.0 

9.666 

69.3 

7.61 

2260.0 

20.0 

9.275 

69.6 

7.39 

2090.0 

22.0 

6.663 

69.5 

7.01 

1010.0 

26.0 

6.610 

69.7 

6.60 

1590.0 

26.0 

7.965 

50.2 

6.39 

1620.0 

20.0 

7.577 

51.2 

6.13 

1300.0 

30.0 

7.169 

52.5 

5.92 

1200.0 

32.0 

6.029 

56.0 

5.73 

U30.Q 

36.0 

6.609 

55.0 

5.57 

1070.0 

36.0 

6.171 

57.7 

5.62 

1020.0 

36.0 

5.661 

59.7 

5.30 

909.0 

60.0 

5.616 

61.9 

5.10 

960.0 

65.0 

5.036 

67.6 

6.96 

907.0 

50.0 

6.557 

73.6 

6.79 

073.0 

55.0 

6.163 

79.9 

6.65 

069.0 

60.0 

3.031 

06.2 

6.56 

032.0 

70.0 

3.307 

99.1 

6,30 

010.0 

00.0 

2.913 

112.0 

6.26 

796.0 

90.0 

2.606 

125.0 

6.17 

766.0 

100.0 

2.360 

136.0 

6.1U 

779.0 

120.0 

1.960 

166.0 

6.00 

760.0 

160.0 

1.719 

109.0 

3.93 

760.0 

160.0 

1.516 

215.0 

3.00 

753.0 

100.0 

1.357 

260.0 

3.06 

766.6 

200.0 

1.220 

265.0 

3.01 

766.0 

290.0 

0.9936 

320.0 

3.76 

735.6 

300.0 

0.0366 

390.0 

3.73 

730.0 

150.0 

0.7197 

652.0 

3.70 

725.6 

600.0 

0.6326 

516.0 

3.69 

722.0 

650.0 

0.5666 

57*. C 

3.60 

719.0 

900.0 

0.5095 

630.0 

1.67 

717.6 

600. C 

0.6265 

762.0 

3.65 

716.0 

700.0 

0.3667 

006.0 

3.66 

712.0 

000.0 

0.3216 

1010.0 

3.63 

710.6 

900.0 

a. 2066 

1130.0 

3.63 

709.0 

1000.0 

0.2502 

1260.0 

3.62 

706.6 

1200. 0 

o.im 

1510.0 

3.62 

766.6 

1600.0 

0.1091 

1790.0 

3.61 

709.0 

1600,0 

0.1622 

2000.0 

3.61 

766.6 

100010 

0.1663 

2250.0 

3.61 

766.6 

tooo. a 

0.1299 

2900.0 

3.61 

703.6 

2900.0 

0.1061 

3120.0 

3.60 

762.6 

3000.0 

0.00606 

3760.0 

3.60 

702.6 


• TWO-PHASE BOUNDARY 


(OV/OTI /V 
P , 

1/DEG. R 

THERMAL 

CONDUCTIVITY 

BTU/FT-HR-R 

VISCOSITY 

LB/FT-SEC 
V 10E+6 

THERMAL 
OIFFUSIVITY 
SQ FT/HR 

DIELECTRIC 

CONSTANT 

pranotl 

NUMBER 

0.0C762 

0.0151 

• ’,9 

0.00395 

1.02091 

0.760 

0.00055 

0.0166 

0.76 

0 • CO 390 

1.02093 

0.693 

0.0106 

0.0179 

7.78 

0.00350 

1.02096 

0.676 

0.0119 

0.0193 

6.97 

0.00325 

1.02090 

0.672 

0.0131 

0.0206 

6.31 

0.00299 

1.02100 

0.672 

0.0163 

0.0219 

5.60 

0.00297 

1.02101 

0.620 

0.0169 

0.0229 

5.60 

0.00295 

1.32102 

0.597 

0-0 150 

0.0239 

5.07 

0.0021? 

1.02101 

0.577 

0.0167 

0.0267 

6.01 

0.00207 

1.02100 

0.566 

0.0176 

0.0253 

6.59 

0.00203 

1.02097 

0.557 

0.0105 

0.0250 

6.63 

0.00270 

1.02093 

0.556 

0.0196 

0.0262 

6.25 

0.00273 

1. 92007 

0.55* 

0.0203 

0.0265 

6.12 

0.00269 

1.02000 

0.557 

a. 0212 

0.0267 

6.01 

6.00265 

1.02072 

0.563 

0.0220 

0.0260 

3.92 

0.00261 

1.&2Q61 

0.569 

0.0220 

0.0269 

3.06 

0.00250 

1.32069 

0.570 

0.0263 

0.0269 

3.71 

0.00253 

1.02319 

0.597 

0.0256 

0.0267 

3.63 

0.00252 

1.01903 

0.617 

0.0261 

0.0266 

3.56 

0.00256 

1.01961 

0.636 

6.0263 

0.0266 

3.55 

0.00256 

1.01095 

0.652 

0.0262 

0.0262 

3.53 

0.00265 

1.01066 

0.660 

0.0250 

0.0260 

3.56 

0.00276 

1.01795 

0.601 

0.0252 

0.0259 

3.55 

0.00205 

1.01766 

0.692 

0.0265 

Q.0259 

3.57 

0.00297 

1.01692 

0.700 

0.0237 

0.0259 

3.60 

0.00311 

1.01662 

0.700 

0.0220 

0.0259 

3.63 

0.10326 

1.01593 

0.713 

0.0206 

0.0261 

3.73 

0.00369 

1.01670 

0.723 

0.0196 

0.0265 

3.06 

0.00617 

1.01379 

0.720 

0.0173 

0.0270 

3.96 

0.00669 

1.01203 

0.731 

6.0159 

0.0276 

6.09 

0.00525 

1.11203 

0.731 

0.0136 

0.0269 

6.36 

0.01660 

1.01067 

0.729 

0.0110 

0.0303 

6.60 

0.00706 

1.00960 

1-725 

0.0105 

0.0310 

6.05 

0.00931 

1.80072 

0.720 

0.00962 

0.0336 

5.10 

0.0109 

1.00799 

0.716 

6.66763 

0.0365 

5.59 

0.0163 

1.00605 

0.700 

6.06672 

0.0396 

6.06 

0.0101 

1.00601 

0.701 

6.06569 

0.0626 

6.52 

0.0222 

1.00535 

0.696 

6.00525 

0.0656 

6.96 

0.0267 

1.CB602 

0.691 

6.66676 

0.I6A6 

7.26 

0.0319 

1.00639 

• •675 

0.00361 

0.0557 

0.30 

0.1669 

1.01399 

0.679 

6.6632C 

0.0625 

9.20 

0.0601 

1.00306 

9.666 

6.06279 

0.0699 

10.2 

0.0770 

1.10263 

9.666 

6.66262 

0.0751 

11.1 

0.0955 

1.00232 

9.963 

6.06216 

0.0010 

12.0 

0.119 

1.00200 

9.662 

6.66195 

0.0065 

12.0 

0.137 

1.00100 

9.663 

6.60163 

0.0976 

16.9 

a. *06 

1.00196 

9.665 

6.06160 

0.100 

19.1 

0.230 

1.00136 

9.669 

6.66123 

0.110 

17.6 

1.297 

1.00120 

9.665 

9.66169 

0.120 

19.1 

0.361 

1.00107 

9.969 

6.660967 

0.130 

20.6 

0.631 

1.01996 

9.969 

6.066626 

0.197 

23.6 

0.906 

1.00001 

9.699 

6.660701 

1.179 

26.0 

8.760 

1. 00969 

9.999 

6.000620 

9.192 

20.6 

0.993 

1.09061 

9.699 

6.P06992 

• •290 

31.1 

1.16 

1.01196 

9.995 

6.660697 

1.224 

33.9 

1.39 

1.00969 

9.665 

6.066996 

0.263 

39.2 

2.96 

1.99939 

9.664 

6.066912 

0.299 

66,9 

2.70 

1.19933 

9.665 
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• 09 P-SI4 ISOBAR 


THERMODYNAMIC PROPERTIES OF HELIUM A 


TEMPERATURE VOLUME ISOTHERM 
DERIVATIVE 

DM. R CU FT/L8 CU FT-PSIA/L6 


1 


!.l 

A. 8 

7.0 

1.0 

9.0 

U.O 

11.8 

12.0 

13.0 

14.0 
19. 0 
1A.8 

17.0 
18. 0 

19.0 

28.1 
22.8 
24.0 

24.0 

28.0 

30.0 

32.0 

34.0 

39. 0 
14 . U 

48.0 

95.8 

94.8 

99.0 

88.0 

70. 8 

88.8 

98.0 

100.8 

120.8 

198.0 

198.8 

188.0 

208.8 

298.8 

388.0 

398.8 

900.0 

998.8 

988.8 

888 . • 

788.8 

888.8 

908.8 

1888.8 

1888.8 

1988.8 

1888.8 
1888.8 
2888.8 
2808.8 


8.08388 
6.0837% 
0.08450 
0.08540 
0.08843 
0.08793 
0 . 04889 
0.08993 
0.09125 

0.09286 

0.09917 

0.09977 

0.39797 

0.39927 

0.1812 

8.1012 

0.1876 

0.1124 

0.1176 

C. 1232 
0.1291 
0.1393 
3. 1416 
0.1464 
0.1552 
0.1621 

0.1797 

0.1976 

0.2156 

8.2337 

6.2696 

1.3096 

6.3411 

6.3762 

6.4456 

6.9146 

8.5629 

6.6986 

8.7169 

6.6667 

1.899 

1.222 

1.369 

1.996 

1.723 

2.896 

2.392 

2.726 

3.866 

3.399 

8.663 

9.732 

9.961 

6.878 

6.739 

6.912 


3661.9 16.66 


493.0 

990.8 

856.0 

495.0 

430.0 

415.0 

390.0 

301.0 

364.0 

396.0 
332*0 

317.0 

303.0 

289.0 

276.6 

269.0 

292.8 

228.0 

210.6 

266.6 

199.0 

169.8 

167.0 

167.0 

166.0 

169.0 

196.0 

206.0 
216.0 

230.0 

256.0 

269.8 

312.6 

396.6 

396.8 

952.6 

987.8 

961.0 

616.0 

796.0 

609.0 

1020.6 

1198.8 
1266.6 

1926.6 

1686.6 

1998.6 

2220.6 

2960.6 

2796.8 

3208.8 

3628.0 

9388.6 

9698.6 

8926.0 
• 768.0 

8098.0 


ISOCHORE 

DERIVATIVE 

PSIA/R 


99.1 

96.8 

53.1 

57.6 

59.6 

60.6 
60.6 
60.3 

59.7 

56.9 

57.9 

36.8 

55.5 

59.2 

52.5 

58.9 


INTERNAL 

ENER6T 

8TU/LB 


2.971 

2.658 
2.878 
3.109 
3.606 
4.064 
4.572 
5. 090 
5.642 

6.225 

6.846 

7.464 

6.158 

6.658 
9.653 

10.47 


ENTHALPY 

OTU/LB 


14.76 
15.35 

15.40 
15.84 

16.41 
17.05 
i 7.71 
16. 
19.16 

19.95 
28.7 9 
21.37 
22.63 
73.56 
24.65 

25.77 


ENTROPY 

BTU/L6~R 


CV 


BTU / LB -R 


VELOCITY 
OF SOUND 
FT/SEC 


47.5 

12.19 

20.13 

44.2 

13.97 

30.62 

41.0 

15.01 

33.23 

36.0 

17.61 

39.66 

35.3 

19.37 

38.99 

32.8 

21.19 

91.19 

30.5 

22.92 

43.92 

20.5 

24.70 

46.68 

26, 7 

26.46 

49.47 

25.0 

26.25 

52.26 

21.6 

32.64 

99.26 

19.8 

36.97 

66.24 

16.9 

41.24 

73.18 

15.2 

45.45 

6Q.07 

12.7 

53.73 

93.70 

10.6 

61.66 

187.1 

9.46 

69.66 

120.9 

6.42 

77.77 

133,5 

6.90 

93.39 

159.9 

9.69 

186.6 

109.1 

5.06 

124.1 

210.9 

4.49 

139.4 

239.6 

4.83 

199.5 

266.9 

3.21 

192.2 

323.6 

2.67 

229.6 

386.0 

2.26 

267.3 

998.3 

2.08 

309.7 

916.9 

1.77 

392.8 

972. B 

1.60 

379.9 

•39.7 

1.33 

999.6 

758.6 

1.14 

926.6 

662.9 

1.00 

663.2 

1667.0 

6.086 

677.6 

1131.0 

6.796 

792.3 

1299.6 

6.669 

901.9 

1963.8 

6.970 

1896.6 

1791.8 

8.499 

1199.6 

266B.6 

6.499 

1396.6 

2248. 0 

6.399 

1996.6 

2998.0 

6.369 

1676.6 

3118.0 

6.266 

2293.6 

1737.6 


0.3923 

8.3094 

0.3386 

1496.6 

0.4666 

8.3172 

0.3599 

1*48.8 

0.4566 

0.3605 

0.9170 

1*64.0 

0.5162 

0.4227 

0.5032 

i;c 6 .e 

0.5603 

9.4912 

0.5995 

1*53.2 

C.6457 

1.5156 

0.6409 

1 547.0 

G .7089 

8.5364 

6.6862 

1*534.0 

C . 7707 

0.5619 

8.7339 

1511.9 

Q.0314 

0.5643 

0.7685 

1501 9 

0.0911 

Q.6046 

6.8266 

1464.6 

0.9499 

0.6232 

0.6721 

1467.0 

1.006 

0.6397 

0.9162 

1450.0 

l.'.BS 

0.6544 

0.9592 

1433.0 

1.121 

0.6675 

1.001 

1417.0 

1.161 

0.6605 

1.890 

1396.0 

1.239 

0.6912 

1.076 

1361.0 

1.353 

0.7077 

1.148 

1399.0 

1.463 

0.7193 

1.209 

1321.0 

1.569 

0.7275 

1.266 

1296.6 

1.667 

0.7337 

1.386 

1262.0 

1.757 

0.7366 

1.334 

1272.0 

1.694 

6.7436 

1.356 

1266.0 

1.927 

0.7464 

1.375 

1269.0 

2.006 

6.7492 

1.367 

1266.0 

2.061 

6.7516 

1.399 

1270.0 

2.193 

0.7535 

1.396 

1275.0 

2,316 

0.7572 

1.399 

1296.8 

2.465 

0.7595 

1.393 

1323.6 

2.597 

0.7666 

1.369 

1354.0 

2.717 

0.7616 

1.373 

1366.6 

2.927 

0.7619 

1.352 

1452.0 

3.167 

0.7615 

1.399 

1516.6 

3.263 

0.7607 

1.319 

1563.6 

3.461 

0.7590 

1.306 

1646.6 

3.637 

0.7561 

1.26* 

1766.6 

3.635 

8.7565 

1.276 

1679.0 

9.615 

6.7592 

1,267 

1965.6 

9.159 

6.7541 

1.261 

2666.8 

9.266 

6.7532 

1.297 

2162.6 

4.966 

6.7515 

1.25C 

2465.0 

9.793 

6.7504 

1.291* 

2869. 6 

9.969 

6.7496 

1.29' 

2790.0 

9.192 

6.7490 

1.741 

2979.0 

5.296 

6.7469 

1.29 1 

3192.6 

9.929 

6.7462 

1 292 

3161.8 

5.655 

6.7477 

1.291 

3999.6 

9.696 

6.7479 

1.291 

3671.6 

6.612 

6.7471 

1.291 

9116.6 

6.156 

6.7489 

1.291 

9372.6 

6.269 

6.7487 

1.29ft 

9461.0 

4-515 

6.7489 

ft. 29ft 

5626.6 

6.766 

6.7481 

ft. 29ft 

5922.6 

6.672 

0.7482 

ft. 29ft 

5769.6 

7.616 

6.7461 

ft. 29ft 

8135.6 

7.199 

6.7486 

ft.29ft 

8982.6 

7.926 

6.7459 

ft. 29ft 

7215.6 

7.692 

6.7956 

ft. 29ft 

7887.6 
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thermophysical properties of helium % 


eoj psia isobar 


TEMPERATURE DENSITY 
CEG , R L0/CU FT 


V ( OM / DV ) V ( DP / OU ) • V < DP / OV ) 

P v T 

BTU/LB P5U-CU FT / 8TU PSIA 


IOV/OT1/V thermal viscosity thermal helectric 
p comouctivitt diffusivitt constant 

i/OES. R 8TU/FT-HR-R L8/FT-SEC SQ FT/MR 
X 10£*6 


PRANOTL 

NUMBER 


5.0 

12 . 0 * 

* 6.1 

12.1 

6.0 

11 . 9 * 

* 1.5 

12 .* 

7.0 

11.03 

* 2 .* 

12.5 

a.o 

11.71 

* 5.5 

11.6 

9.9 

11.57 

* 9.5 

10.5 

10.0 

11 . *2 

50.2 

10.3 

11.0 

11*20 

50*0 

19*0 

12.0 

11.12 

51.6 

9.65 

13.0 

10. 96 

52.2 

9.32 

1*.Q 

10.79 

52.7 

9.02 

15.0 

10.62 

53.1 

0.75 

16.0 

10 .** 

53 .* 

0.50 

17.0 

10.26 

53.6 

0.27 

10.0 

10*07 

53.0 

0.05 

19.0 

9.961 

5 *. 1 

7.01 

20.0 

9.697 

5*. 2 

7.59 

22.0 

9.293 

5*. 3 

7.23 

2 * 1.0 

9.996 

5*. 5 

6.91 

2C.0 

9.503 

5*. 9 

6.62 

26.0 

6.119 

55.6 

6.37 

30.0 

7 , 7*6 

56.7 

6.16 

32.0 

7.390 

50.0 

5.97 

3*-0 

7 . 95 * 

59.6 

5.00 

36.0 

6 . .’39 

61.3 

5 . 6 * 

30.0 

6***5 

63.2 

5.51 

A0 . 0 

6.170 

65.2 

5.39 

* 5.0 

5.565 

70.6 

9 . 1 * 

50.0 

5.061 

76.5 

*•95 

55.0 

*•637 

02.5 

*.79 

60.0 

*.279 

00.0 

*•67 

70.0 

3.707 

101.0 

*. *9 

00.0 

3.272 

11*. 0 

*.35 

90.0 

2,932 

127.0 

*.25 

100. 0 

2.650 

1 * 0.0 

*.17 

120.0 

2 . 2*3 

166.0 

*•06 

1 * 0.0 

1 . 9*1 

192.0 

3.90 

160.1 

1,716 

217.0 

3.92 

100.0 

1.537 

2 * 2.0 

3.04 

200.0 

1,392 

267.0 

3 . 0 * 

* 55.0 

1.120 

330.0 

3.70 

300.1 

0 . 9 * 0 * 

392.0 

3 . 7 * 

350.0 

O . SIO * 

* 5 *. 0 

3.72 

* 00.0 

0*7199 

516.0 

3.70 

* 50.0 

0 . 6*26 

570.0 

3.69 

500.0 

0.5902 

6 * 0.0 

3.67 

600.0 

0. *960 

76 * .0 

1.66 

700.0 

0 .* IS1 

ooo. a 

3.65 

• 05. 0 

0.3660 

1010.0 

3 . 6 * 

900.0 

0.3260 

11 * 0.0 

3.63 

1005.0 

0 * 29*6 

1260.0 

3.63 

1 * 00.0 

0 , 2*61 

1510.0 

3.62 

1 * 50.0 

0.2113 

1760.9 

3.62 

1600.0 

0 . 10S2 

2000.0 

3.61 

1600.0 

0 . 16*7 

2250.0 

3.61 

2000.0 

0 . 1 * 0 * 

25O0.0 

3.61 

* 906.0 

0.1109 

3120.0 

3.60 

1000.0 

0.09916 

37 * 0.0 

3.60 


5330.0 

0 . 000*6 

0.0157 

5 * 70.0 

0 . 000*5 

0.0171 

5390-0 

0.00905 

0.0165 

5210.0 

0.0111 

0.0208 

* 990.0 

0.0120 

Q • £ 21 * 

* 750.0 

0.0120 

0.0227 

** 90.0 

0.0135 

0.0239 

* 2 * 0.0 

0 . 01*2 

0 . 02*9 

3990.0 

0.0150 

0.0257 

3750.0 

0.0157 

0 . 026 * 

3520.0 

0 . 016 * 

0.0270 

3310.0 

0.0172 

0.0275 

3100.0 

0.0179 

0.0270 

2910.0 

0.0106 

0.0201 

2730.0 

0.0192 

0.0202 

2560.0 

0.0199 

0 . 020 * 

2250.0 

0.0211 

0 . 026 * 

1990.0 

0.0222 

0 . 020 * 

1790.0 

0.0229 

0.0202 

1620.0 

0 . 023 * 

0 . 028 ) 

1500.0 

0.0235 

0.0279 

1 * 00.0 

0 . 023 * 

0.0277 

1320.0 

0.0231 

0.0275 

1260.0 

0.0226 

0 . 027 * 

1210.0 

0.0221 

0 . 027 * 

1170.0 

0 . 021 * 

0.0273 

1090.0 

0.0190 

0 . 027 * 

10 * 0.0 

0.0102 

0.0277 

1010.0 

0.0160 

0.0201 

98 *. 0 

0.0155 

0 . 02*6 

951.0 

0.0133 

0.0293 

930 - 0 

0.0117 

0.0311 

916 . e 

0 . 010 * 

1.0326 

905.0 

0.00931 

0 . 03*0 

009.0 

0.00775 

0.0371 

070.0 

0.00666 

0 . 0*01 

070.0 

0 . 0050 * 

0 . 0*31 

063.0 

1.00921 

0 . 0*61 

057.0 

0 . 00*70 

0 . 0*99 

0 * 6.0 

0.00379 

0 . 05*1 

039.0 

0.00310 

1 . 1*20 

033.0 

0 . 0027 * 

0 . 0*93 

029.0 

0 . 002*1 

9 . 079 * 

029.3 

0.00215 

0.0012 

023.0 

0 . 0019 * 

0 . 00*0 

010.Q 

1.00162 

0 - 097 * 

• 15.3 

•••• 1*0 

0.100 

013.0 

0.00123 

0.119 

012.0 

••00109 

0,129 

910.3 

0.000909 

0-130 

• 03.0 

I.000023 

0.197 

007.0 

0. 000707 

0.179 

• 06.0 

1.000619 

0.192 

• 05 . J 

0.000991 

0.200 

00*. 0 

0 . 000 * 9 * 

0.229 

• 03.0 

0. 000390 

0 . 2*3 

002.0 

0.000332 

0.299 


11.5 

0.00365 

1. 02083 

0-093 

10.0 

0.00*05 

1.02007 

0-7*2 

0.72 

0.00375 

1.02090 

0.706 

7.7* 

0.00330 

1.02093 

6.702 

6.97 

0.00311 

1.0209* 

6. *96 

6.37 

0.00310 

1.02099 

0.6*6 

5.90 

0.00306 

1.02101 

0.612 

5.53 

0.00305 

1.02102 

0.937 

5.22 

0.00300 

1.02102 

2.971 

*.97 

0.00296 

1.02101 

0.560 

*.76 

Q . 00291 

1.92*19 

0.553 

*•58 

0.00267 

1-2*096 

0.550 

*.*3 

0.00263 

..02092 

0.550 

*•30 

0.06276 

1.0200* 

0.552 

*.19 

0.00275 

1.02079 

0.556 

*.10 

0.00271 

1.02071 

0.562 

3.96 

Q. Or 266 

1.02050 

0.575 

3.06 

0. 4026* 

1.02023 

1.592 

3.79 

' J . 00263 

1.01992 

0.609 

3.7* 

0.00265 

1.11955 

0.626 

3.72 

0.00269 

1.01915 

0.6*2 

3.71 

0.0027* 

1.01072 

0.656 

3.71 

0.0020* 

1.01020 

0**60 

3.73 

0.00293 

1.01702 

0.670 

3.75 

0.0030* 

1.01737 

• •*07 

3.77 

0.06317 

1.11*92 

0.695 

3.06 

0.00352 

1.0150* 

0.700 

3.96 

0.00393 

1.01*03 

0.717 

*.07 

0.00*30 

1.01393 

0.722 

*.19 

0.00*07 

1.01311 

0.72* 

*.*3 

0.0059* 

1.01171 

0.725 

*•68 

0.00713 

1.01090 

0.722 

*.93 

0.000*2 

1.009*5 

0.719 

5.14 

0.00900 

1.00007 

0.715 

5.66 

0.0120 

1-007** 

0.700 

6.12 

0.01*2 

1.00*72 

0.701 

6.57 

0.0190 

1.01599 

• •*95 

7.01 

0.0230 

1*009*1 

i .*91 

7.31 

0.0200 

1.00*9* 

• •*75 

6.3* 

0.0391 

1.10*05 

l .**9 

9.32 

0.0932 

1.003*3 

0.6*5 

10.3 

0.0*60 

1-00290 

• -*•3 

11.1 

ft . 00*2 

1.002*3 

0.6*2 

12.0 

0.102 

1.0023* 

• .*•2 

12.9 

0.120 

1.0021* 

0.**3 

1 *.S 

0.102 

1.00100 

• -*** 

16.1 

0.209 

1.00199 

0.6** 

17. « 

0.200 

1.0013* 


19.1 

0.317 

1.00122 

1-6*5 

20.6 

0.370 

1.00110 

• •**« 

23.* 

0.91* 

1. 00092 

• •**5 

2*.0 

0.*** 

1.00079 

*.**5 

20.6 

0.035 

1.000*9 

• -*•9 

11.1 

1.02 

1.000*2 

0.6*1 

33.9 

1.22 

1.0009* 

0.6*9 

39.2 

1.70 

1.000*9 

0.6*9 

**.* 

2. *3 

1.00137 

B ,6*5 
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900 PSIA ISOBAR 


T HER HOOT N AH I C PROPERTIES OF HELIUM 4 



TEMPERATURE 

volume 

ISOTHERM 

IS9C MORE 

INTERNAL 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 




DERIVATIVE 

DERIVATIVE 

ENERGY 





OF SOUND 


DEG. R 

CU FT/LS 

r\i FT-PSIA/L9 

PST A/R 

BTU/LB 

BTU/LB 

BTU/LB-R 

BTU 

/ LB -R 

FT/SEC 

j 

5.0 

0.116155 

463.0 

56.0 

2.627 

16.22 

0.3260 

0.3251 

0.3666 

1556.0 

i 

6.0 

0.J6227 

406.0 

51.9 

2.793 

16.50 

0.3661 

0.3104 

0.3520 

1601.0 

* 

7.0 

0.06302 

•>90.0 

56.3 

3.003 

16.64 

0.4411 

0.3510 

0.4067 

1626.0 


6.0 

0 .00306 

402.0 

59.9 

3.296 

17.27 

0.4993 

0.4145 

0.4921 

1627.0 


9.0 

0.06401 

466.0 

61.7 

3.697 

17.63 

0.5620 

0.4646 

0.5622 

1614.0 

\ - 

10.0 

0.36560 

455.0 

62.3 

4.159 

16.46 

0.6260 

0.5107 

0.6272 

1606*0 

1 . 

11.0 

0 .06505 

436.0 

62.4 

4.630 

19.10 

0.6878 

0.5344 

0.6708 

1596.0 


12.0 

0.06795 

421.0 

62.1 

5.130 

19.79 

0.7462 

0.5565 

0.2159 

1561.0 


13.0 

0.06913 

404.0 

61.6 

5.663 

20.52 

0.6074 

0.5613 

0.7606 

1566.0 

> • ■ j 

14*0 

0.09036 

306.0 

60.9 

6.226 

21.29 

0.8655 

0*6020 

0.6048 

1550.9 


15.0 

0.09170 

372.0 

60.1 

6.019 

22.10 

0.9227 

0.6206 

0.6477 

1534.0 

• •• * 

16.0 

g. 09311 

356.0 

59.1 

7.440 

22.96 

0.9769 

0.6373 

0.6694 

1518.0 


17.0 

0.09459 

342.0 

58. C 

6.069 

23.65 

1.034 

0.6522 

0.9299 

1502*0 


16.0 

0.39616 

326.0 

56.6 

5.763 

24.79 

1.069 

0.6656 

0.9691 

1467.0 


19.0 

0.39783 

315.0 

55.3 

9.535 

25.64 

1.147 

0.6766 

1.006 

1470.0 

■ t 

2C.0 

0.3996 

302.0 

53.8 

10.33 

26.93 

1.203 

0.6396 

1.041 

1453.0 

J 

i 

22.0 

0.1033 

279.0 

50.6 

11.99 

29.21 

1.314 

0.7066 

1*107 

1422.0 


24.0 

O.J V4 

259.0 

47.5 

13.73 

31.63 

1.-.20 

0.7166 

1.165 

1395.0 

i 

l 

26.0 

0.1116 

243.0 

64.4 

15.52 

34.15 

1.523 

0.7275 

1.216 

1371.0 


26.0 

0.1165 

231.0 

41.5 

17.29 

36.73 

1.616 

0.7340 

1.259 

1353.0 


30.0 

0.1215 

222.0 

38.6 

19.00 

39.26 

1.706 

0.7394 

1.295 

1341.0 


32.0 

0.1266 

215.0 

36.2 

20.74 

41.66 

1.790 

0.7436 

1.324 

1333.0 


34.0 

0.1323 

211.0 

33.9 

22.69 

44.55 

1.871 

0.7470 

1.346 

1328.0 


36.0 

0.1360 

209.0 

31.6 

26.25 

47.26 

1.949 

0.7498 

1.362 

1327.0 


36.0 

0.1439 

209.0 

29.6 

Cl 

49.99 

2.022 

0.7521 

1.373 

1326.0 

' 

41. 0 

0.1499 

209.0 

26.1 

27.77 

52.74 

2.093 

0.7540 

1.360 

1331.0 


45.0 

0.1652 

214.0 

26.3 

32.14 

59.67 

2.256 

0.7577 

1.366 

1347.0 


50.0 

0.1609 

222.0 

21.4 

36.47 

66.61 

2.403 

0*7601 

1.367 

1369.0 


55.0 

0.1966 

232.0 

19.1 

40.75 

23.54 

2.534 

0.7616 

1.361 

1396.0 

* 

60.0 

0.2127 

244.0 

17.2 

44.97 

80.42 

2.654 

0.7625 

1.373 

1425.0 

. 

70.0 

0.2447 

269.0 

14.3 

53.29 

94.06 

2.665 

0.7632 

1.355 

1407.0 


00.0 

0.2764 

296.0 

12.3 

61.66 

107.5 

3.044 

0.7629 

1.336 

1550.0 


90. 0 

0.3060 

323.0 

10.7 

69.50 

120.6 

3.201 

0.7622 

1.323 

1612.0 


100.0 

0.3393 

351.0 

9.51 

77.45 

134.0 

3.340 

0.7613 

1.311 

1673.0 


120.0 

0.4012 

407.0 

7.78 

93.14 

160.0 

3.577 

0.7595 

1.292 

1791.0 


140.0 

0.4625 

462.0 

6.59 

106.6 

165.7 

3.775 

0.7570 

1.279 

1901.0 


160.0 

0.5233 

517.0 

5.72 

126.0 

21t.2 

3. .45 

0.7564 

1.270 

2005.0 


100.0 

0.5637 

572.0 

5.06 

139.2 

236.5 

4.095 

0.7552 

1.263 

2105.0 


200.0 

0.6439 

626.0 

4.53 

156.4 

261.7 

4.227 

0.7542 

1.259 

2200.0 

* 

250.0 

0.7936 

761.0 

3.61 

192.2 

324.5 

4.50; 

0.7524 

1.251 

24£0.0 


300.0 

0.9427 

096.0 

3.00 

229.0 

366.9 

4.73'i 

0.7511 

1.247 

2623.0 


350.0 

1.091 

1030.0 

2.57 

267.3 

449.2 

4.927 

0.7502 

1.245 

2011.0 

• 

400.0 

1.240 

1160.0 

2.26 

306.7 

511.4 

5.093 

0.7495 

1.243 

2907.0 

i 

450.0 

1.369 

1290.0 

1.99 

342.1 

573.5 

5.24Q 

0.7490 

1.243 

3154.0 


500.0 

1.537 

1630.0 

1.79 

379.5 

635.7 

5.310 

0.7466 

1.242 

3312.0 

. * 

600.0 

1.634 

1690.0 

1.49 

454.1 

759.6 

5.597 

0.7461 

1.241 

3600.0 


700.0 

2.131 

1960.0 

1.20 

520.0 

•63.9 

5.766 

0.7477 

1.241 

3801.0 


000.0 

2.426 

2230.0 

1.12 

603.3 

1006.0 

5.954 

0.7474 

1.241 

4137.0 


500.0 

2.725 

2491.0 

1.00 

677.9 

1132.0 

6.100 

0.7471 

1.241 

4376.0 


1000.0 

3.022 

2761.0 

0.097 

792.9 

1256.0 

6*231 

0.7470 

1.241 

4607.0 


UOO.O 

3.616 

3290.0 

0.740 

901.9 

1504.0 

6.457 

0.7467 

1.241 

5033.0 


1400.0 

4.211 

3030.0 

0.661 

1091.0 

1752.0 

6.646 

0.7469 

1.241 

5427.0 


UOO.O 

4.005 

6300.0 

0.561 

1200.0 

2000.0 

6.614 

0.7464 

1*241 

5793.0 


1060.0 

9.600 

6090.0 

0.499 

1349.0 

2249.0 

6.9C0 

0.7463 

1.241 

6130.0 


2000.0 

9.994 

5630.0 

0.449 

1490.0 

2407.0 

7.091 

0.7462 

1.241 

6465.0 

r ■ *'> 

2500.0 

7.601 

6760.0 

0.399 

1070.0 

3117.0 

7.367 

0.7460 

1.241 

7210.0 


3000.0 

6.966 

0100.0 

0.299 

2243.0 

3737.0 

7.594 

0.7499 

1.241 

7099.0 
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9QJ P$IA ISOBAR 


THERHOPHYSICAL properties op helium 6 


TEMPERATURE DENSITY VtOH/OV) 


YTOP/OU) -V(DP/DV> 


OEC. R LB/C J FT BTU/LB PSIA-CU FT/BTU PSIA 


< DV/DT ) / V THERMAL VISCOSITY 
P CONDUCTIVITY 

1/OEG. R 9TU/FT-H<-R LB/FT-SEC 
X 10 E*6 


thermal dielectric 

OIFFUSIVITY CONSTANT 
SQ FT/HR 


0.0C361 
C.C0413 
0.003BB 
0 . CO 351 
0.CQ322 
0.00321 
3.00319 
0.00316 
0.00312 


1.02074 

1.32379 

1.32083 

1.02087 

1.02091 

1.02395 

1.32397 

1.32099 

1.32101 


0.0188 

0.0175 

0 • (j 162 

0.0150 

0.0130 

0.0115 

3.3102 

0.00919 

0.00767 

0.00659 

0.00579 

0.00516 

0.00666 

0.00376 

0.00316 

0.00272 

0.00260 

0.00216 

0.00193 

0.00162 

0.00139 

B.0C122 

0.00139 

0.000983 

B.000822 

0.0C0706 

0.000619 

0.000551 

0.000696 

0.000398 


G. 00308 
0.00304 
0.00299 
0.C0295 
0.00291 
0.90287 
0.00286 
0.00279 
0.00275 
0.00273 

0.00276 
0.00276 
Q. 00280 
0.00285 
0.00297 
0.00332 
0.00312 

0.00361 

0.0C376 

0 . C 0416 

0.00458 

0.00553 

0.00659 

0.00775 

0.00898 

0.0117 

0.0167 


1.01672 

1.01577 

1.01688 

1.01607 

1.01265 

1.01169 

1.01051 

1.00969 

1.03838 

1.00739 

1.10661 

1.00599 

1.00567 

1.00650 

1.30382 

1.00332 

1.00296 

1.00263 

1.00239 

1.00201 

1.03176 

1.00153 

1.00136 

1.00123 

1.10103 

1.00909 

1.00170 

1.00069 

1.33063 

1.00050 
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THERMODYNAMIC PROPERTIES OF HELIUM 4 

1090 PSIA ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

DERIVATIVE 

ISOCHORE 

DERIVATIVE 

INTERNAL 

ENERGY 

enthalpy 

ENTROPY 

CV 

CP 

VELOCITY 
OF SOUNO 

OEG. R 

CU ft/lb 

CU ft-psxa/lb 

PSIA/R 

BTU/LB 

OTU/Ld 

BTU/LB-R 

BTU 

/ LB -R 

FT /SEC 

A. A 

0.00994 

919.0 

90.2 

2.940 

17.93 

0.3715 

0.3002 

0.3560 

16F J.O 

7.0 

0.90100 

922.0 

99.9 

3.134 

10.26 

0.4203 

0.3441 

0.4037 

1*64.0 

0.0 

0.00240 

910.0 

02.4 

3.413 

18.69 

0.4036 

0.4003 

0.4042 

'664.0 

9. 0 

0.00330 

909.0 

03.0 

3.000 

19.24 

0.5452 

0.4798 

0.5726 

1671.0 

to .0 

0.00420 

492.0 

04.0 

4.249 

19.05 

0.6081 

0.5007 

0.6162 

1665.0 

11.0 

0.00923 

470.0 

04.0 

4.709 

20.49 

0.6608 

0.5311 

0.6502 

1653.0 

12.0 

0.80023 

400.0 

03.7 

9.191 

21.10 

0.7283 

0.5556 

0. 70t r 

1639.0 

13.0 

0.08729 

443.0 

03.3 

5.767 

21.07 

0.7059 

0.5700 

0.74* 5 

1625.0 

14.6 

0.00041 

420.0 

02.7 

6.253 

22.62 

0.6426 

0.5994 

0. 065 

1610.0 

15.0 

0. 00900 

410.0 

02.1 

6.020 

23.42 

0.6906 

0.61A2 

0 6275 

1595.0 

It. 0 

0.09009 

399.0 

01.2 

7.430 

24.25 

0.9539 

0.6350 

0.8673 

1560.0 

17.0 

0.09210 

300.0 

60.3 

0.058 

25.12 

1.007 

0.6501 

0.9059 

1566.0 

10.0 

0.09399 

300.0 

99.2 

0.711 

26.03 

1.001 

0.6636 

0.9432 

1552.0 

19.0 

0.09903 

392.0 

97.0 

9.463 

27.06 

1.117 

0.6766 

0.9760 

1535.0 

20.0 

0.09090 

339.0 

90.3 

10.24 

20.12 

1.172 

0.6879 

1.011 

1520.0 

22.0 

0,0 >90 

319.0 

93.4 

11.86 

30.35 

1.200 

0.7054 

1.073 

1490.0 

24.0 

0.1034 

294.0 

90.4 

13.56 

32.69 

1.304 

0.7102 

1.129 

1463.0 

2A. 0 

0.1072 

270.0 

47.9 

15.31 

35.15 

1.483 

0.727. 

1.179 

1439.0 

28.0 

0.1112 

202.0 

44.6 

17.04 

37.63 

1.576 

0.7343 

1.222 

1421.0 

30.1 

0.1190 

291.0 

42.0 

16.71 

40.12 

1.601 

0 7399 

1.261 

1407.0 

32.0 

0.1202 

243.0 

39.4 

20.42 

42.67 

1.744 

* • 7443 

1.292 

1397-0 

34. 0 

0.1249 

237.0 

37.0 

22.14 

45.28 

1.023 

0.7477 

1.317 

1390.0 

3A.0 

0.1299 

233.0 

34.0 

23.80 

47.93 

1.699 

0.7505 

1.336 

1316.0 

30. A 

0.1390 

231.0 

32.0 

25.62 

50.62 

1.971 

0.7520 

1.351 

1365.0 

40.8 

0.1403 

230.0 

30.9 

27.36 

53.34 

2.041 

0.7547 

1.362 

1306.3 

49.0 

0.1930 

232.0 

27.0 

31.71 

60.19 

2.202 

0.7563 

1.376 

1397.0 

90.0 

0.1077 

230.0 

23.0 

36.03 

07.00 

2.347 

0.7607 

1.360 

1415.0 

99.0 

0.1010 

247.0 

21.3 

40.31 

73.97 

2.47 ; 

0.7624 

1.377 

1439 0 

AO* 0 

0.1901 

290.0 

19.2 

44.54 

00.05 

2. '90 

0.7634 

1.372 

146‘i.O 

71.0 

0.2247 

202.0 

10.0 

52.00 

94.49 

2.009 

0.7643 

1.357 

1522.0 

00.0 

0.2932 

300.0 

13.7 

01.00 

100.0 

' .909 

0.7642 

1.341 

1502.0 

90.0 

0.2010 

339.0 

11.9 

09.17 

121.3 

3.140 

0.7636 

1.327 

1642.0 

100.0 

0.3090 

302.0 

10.0 

77.15 

134.5 

3.285 

0.7626 

1.315 

1701.0 

120.0 

0.3097 

410.0 

0.07 

92.90 

160.6 

3.523 

0.7609 

1.295 

1015.0 

140.0 

0.4209 

473.0 

7.34 

100.4 

100.4 

3.722 

0.7592 

1.202 

1923.0 

100.0 

0.4790 

920.0 

0.37 

123.0 

211.9 

3.692 

0.7577 

1.272 

2026.0 

100.0 

0.9301 

902.0 

9.62 

139.1 

237.3 

4.042 

0.7564 

1.265 

2124.0 

200.0 

0.9043 

030.0 

9.04 

154.3 

202.5 

4.175 

0.7553 

1.260 

2210.0 

290.0 

0.7190 

771.0 

4.01 

192.2 

325.3 

4.455 

0. *932 

1.252 

2436. 0 

300*0 

0-0932 

909.0 

3.33 

229.0 

307.0 

4.663 

C • 7516 

1.240 

2637.0 

390.0 

0.9072 

1040.0 

2.09 

207.3 

450.1 

4.679 

0.7506 

1.245 

2024.0 

400.0 

1.121 

1170.0 

2.49 

304.0 

912.6 

5.041 

0.7501 

1.244 

2999.0 

490 • 0 

1.299 

1300.0 

2.21 

342.2 

574.5 

5.107 

0.7499 

1.243 

3169.0 

900.0 

1.300 

1440.0 

1.99 

379.0 

030.0 

9.310 

9.7491 

1.242 

3322.0 

A0I.0 

1.099 

1700.0 

1.60 

454.3 

700.0 

5.945 

9.7404 

1.241 

3617.0 

700.0 

1.923 

1970.0 

1.42 

920.9 

004.' 

5.730 

0.7400 

1.241 

3890.0 

000.0 

2.190 

2230.0 

1.29 

003.9 

1009. J 

9.9B2 

0.7477 

1.241 

4149.0 

900 . 0 

2.497 

2900.0 

1.11 

070.1 

1133 0 

0.140 

0.7474 

1.241 

4369.0 

1000.0 

2.724 

2770.0 

1.00 

752.0 

1297.0 

0.179 

0.7472 

1.241 

4613.0 

1200.0 

3.299 

3300.0 

0.031 

901.7 

150 >.0 

0.4B5 

1.7469 

1.240 

9039.0 

1400.0 

3.793 

3030.0 

0.712 

1091.0 

17' 3.0 

0.990 

0.7467 

1.241 

9431.0 

1000.0 

4.320 

4370.0 

0.023 

1200.0 

20J1.9 

6.702 

0.7466 

1.241 

9790.0 

1000.0 

4.003 

4900.0 

0.994 

1349.0 

2 49.0 

0.900 

0.7405 

1.241 

6142.0 

2000.0 

9.390 

9430.0 

0.499 

1490.0 

7 490.0 

7.030 

0.7404 

1.241 

6460.0 

2901.0 

0. 730 

0770.0 

0.399 

1071.0 

.110.0 

7.319 

0.7402 

1.241 

7220.0 

3000.0 

0.074 

0100.0 

0.333 

2243.0 

3730.0 

7.941 

0.7401 

1.241 

7901.0 
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THERMOPHVSICAL properties of helium 9 


icoa psu isooar 


TEMPERATURE 

OENSITV 

V(OH/OV> 

VIDP/OU) -V ( OP/OV>_ 

<ov/ot ) / v thermal 

VISCOSITY 

thermal 

dielectric 

PRANDTL 

OEG. R 

LB/CU FT 

P 

BTU/LB 

v T 

PSIA-CU FT/BTU PSIA 

P CONDUCTIVITY 
1/0E6. R 9TU/FT-HR-R 

LB/FT-SEC 
x m«i 

OIFFUSIVITY 
SQ FT/HR 

constant 

NUMBER 


0.0 

12.16 

30.9 

19.3 

6360.0 

0.90919 

0.0102 

12.7 

0.00915 

1.02070 

0.090 

7.0 

12.29 

93.0 

19.2 

6390.0 

0.00930 

0.0197 

10.0 

0.00399 

1.02875 

0.796 

0.0 

12.12 

90.6 

12.6 

6760.0 

0.0100 

C.6212 

9.99 

0.00362 

1.02060 

0.775 

9.0 

12.00 

99.9 

11.1 

6060.0 

0.0105 

0.0220 

0.39 

0.00331 

1.02065 

0.760 

10.0 

11.07 

96.2 

10.6 

5090.0 

0.0110 

0.0292 

7.50 

0.00331 

1.02069 

0.696 

11.0 

11.73 

57.9 

10.3 

9990.0 

0.0119 

0.0259 

6.97 

0.00330 

1.02093 

0.690 

12.0 

11.60 

50.7 

9.09 

5330.0 

0.0120 

0.0266 

6.97 

0.00327 

1.02096 

0.619 

13.0 

11.96 

59.7 

9.95 

5070.0 

0.0125 

0.0276 

6.07 

3.00329 

1.02090 

0.590 

19.0 

11.31 

60.9 

9.29 

9020.0 

0.0130 

0.0209 

5.75 

0.00320 

1.02100 

0.572 

19.0 

11.16 

61.0 

0.99 

9500.0 

0.0136 

0.0291 

5.97 

0.00315 

1.02101 

0.560 

10.0 

11.01 

61.9 

0.76 

9390.3 

0.0191 

0.0297 

5.25 

0.00311 

1.32102 

0.552 

17.0 

10.09 

61.9 

0.55 

9120.0 

0.0196 

0.0301 

5.05 

0.00307 

1.02101 

0.597 

10.0 

10.69 

62.3 

0.39 

3910.0 

0.0151 

0.0305 

9.69 

0.00303 

1.02100 

0.599 

19.0 

18.92 

62.7 

0.11 

3710.0 

0.3156 

0.0300 

9.75 

0.00299 

1.02090 

0.593 

20.0 

10.36 

63.0 

7.91 

3510.0 

0.0160 

0.0310 

9.63 

0.00296 

1.02099 

0.599 

22.0 

10.82 

63.9 

7.56 

3160.0 

0.f;169 

0.0312 

9.99 

0.00290 

1.02069 

0.550 

29.0 

9.679 

63.7 

7.26 

2090.0 

0. 1177 

0.0312 

9.34 

0.00206 

1..2Q70 

0.560 

20.0 

9.332 

69.0 

6.99 

2900.0 

0.0 169 

0.0312 

9.28 

6.06203 

i. 62352 

0.572 

20.0 

0.990 

69.5 

6.76 

2350.0 

0.0190 

0.0310 

9.13 

0.00202 

1.02030 

0.506 

30.0 

0.652 

69.2 

6.55 

2170.0 

0.0193 

0*0300 

9.06 

0.00203 

1.02009 

0.601 

32.0 

0.322 

66.2 

6.36 

2020.0 

(<•0195 

0.0306 

9.05 

0.00205 

1.01975 

0.615 

39.0 

0.003 

67.9 

6.19 

1990. 0 

0.0195 

0.6305 

9.03 

0.90209 

1.01993 

0.620 

30.0 

7.690 

60.0 

6.03 

1790.0 

0.0199 

0.0303 

9.03 

0.00299 

1.01910 

0.690 

30.0 

7.906 

70.9 

5.00 

1710.0 

0.0192 

0.0302 

9.09 

0.00301 

1.01079 

0.651 

90.0 

7.129 

72.1 

5.75 

1690.0 

0.0109 

0.0301 

9.05 

0.00310 

1.01030 

9.660 

99.0 

6.503 

77.0 

5.97 

1510.0 

0.0179 

0.0299 

9.11 

0.00335 

1.01796 

0.600 

90.0 

5.969 

02.9 

5.25 

1920.0 

0.0167 

A • 0300 

9.19 

0.00365 

1.01656 

0.693 

99.0 

5.500 

00.2 

5.07 

1360.0 

0.8156 

0.0302 

9.20 

0.60399 

1.01571 

0.712 

00. 0 

9.100 

99.1 

9.92 

132C.0 

0.0196 

0.0306 

9.39 

0.00937 

1.01992 

0.709 

70.0 

9.951 

107. Q 

9.70 

1250.0 

0.0127 

0.0319 

9.62 

0.00522 

1.11351 

0.715 

•0.0 

3.999 

119.0 

9.53 

1220.0 

0.0112 

0.0327 

9.69 

0.00617 

1.01232 

0.716 

90.0 

3.591 

132.0 

9.91 

1190.0 

0.0100 

0.0390 

5.09 

0.00721 

1.01131 

1.715 

1GQ.0 

3.220 

199.0 

9.31 

1170.1 

0.00907 

0.0359 

5.32 

0.06033 

1.01096 

0.712 

10.0 

2.739 

171.0 

9.17 

1190.0 

0.00759 

0.0302 

5.79 

0.0100 

1.00909 

0.706 

190.0 

2.376 

196.0 

9.07 

1120.0 

0.00653 

0.0912 

6.29 

0.0139 

1.00609 

0.700 

Ufi.O 

2.102 

222.0 

9.00 

1110.0 

0.00579 

0.0991 

6.69 

9.0169 

1.00721 

0.695 

100.0 

1.007 

297.9 

3.99 

1130.0 

0.00512 

4.0970 

7.12 

0.0197 

1.00659 

6.690 

200.0 

1.712 

272.0 

3.90 

1090.0 

0.00963 

0.0999 

7.91 

0.0231 

1.00590 

0-679 

291.0 

1.391 

339.0 

3.03 

1070.0 

0.00379 

0.0560 

0.93 

0.0320 

1.00993 

0.666 

360.0 

1.172 

397.0 

3.70 

1060.0 

0.00319 

0.0635 

9.39 

0.0939 

1.00920 

6.669 

390.0 

1.J13 

999.0 

3.75 

1050.0 

0.00271 

0.0699 

10.3 

0.0559 

1.00306 

0.662 

900.0 

0.0921 

521.0 

3.72 

1090.0 

0.00239 

0.0799 

11.2 

0.0609 

1.00329 

0.661 

990.0 

0.7971 

903.0 

3.71 

1091.0 

0.01213 

0.0017 

12.S 

0.0025 

1.00291 

0.661 

906.0 

0.7249 

0*9.0 

3.69 

1090.0 

0.00192 

0.0072 

12.9 

0.0979 

1.00269 

6.661 

•00.0 

0.6091 

769.0 

3.67 

1030.0 

0.00161 

0.0900 

19.5 

0.131 

1.06222 

6.663 

706.0 

0.92J2 

093.0 

3-66 

1321-4 

0.00139 

0.109 

16.1 

0.160 

1.00192 

0.669 

060.0 

0.9967 

1020.0 

3.69 

1920.0 

0.00122 

0.119 

17.7 

0.210 

1.00169 

0.669 

9O0. 0 

6.9076 

1190.0 

3.69 

1029.0 

0.00109 

0.129 

19.2 

0.295 

1.00191 

0.669 

1000.0 

0.3671 

1260.0 

1.63 

10/3.9 

0.000901 

0.130 

26.6 

0.306 

1.00136 

0.669 

1200. 0 

4.3069 

1510. 0 

3.62 

1010.0 

0.000020 

0.157 

23.9 

0.913 

1.00119 

6.669 

1960.0 

0.2636 

1760.0 

3.62 

1011.0 

0.000709 

0.179 

26.0 

0.535 

1.00990 

0.665 

uoo.o 

6.2310 

2010. C 

3.61 

1010.0 

0.000610 

0.192 

26.6 

1.670 

1.00006 

6.665 

1000.0 

0.2096 

2260.0 

3.61 

1010.0 

0.006990 

0.209 

31.1 

0.010 

1.00077 

1.6(9 

2008.0 

0.1692 

2900.0 

3.61 

1010.0 

0.000996 

0.229 

33.9 

0.970 

1.00069 

0.665 

2901.0 

0.1969 

3120.0 

3.60 

1000.0 

6.010397 

0.263 

39.2 

1.93 

1.O903C 

0.665 

1006.0 

0.1219 

J760.0 

9.60 

1000.0 

0.100331 

1.306 

99.6 

1.99 

1.00097 

6.465 
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ThERMOOVNAHIC PROPERTIES OF HELIUM 4 



TEMPERATURE 

VOLUME 

ISOTHERM 

DERIVATIVE 

ISOCHORE 

DERIVATIVE 

INTERNAL 

ENERGY 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 
OF SOUNO 

OEG. R 

Cd FT/LB 

CU FT-PSI A/L8 

PSIA/R 

BTU/LB 

8TU/L6 

3TU/LB-R 

BTU 

t LB -R 

FT/SEC 

6-0 

0 . 0 7657 

56-3.0 

74.2 

3.236 

20.70 

0.3406 

0.3161 

0.3652 

1777.0 

7.0 

0.07933 

561.0 

66.6 

3.411 

21. 54 

C • 3976 

0.3366 

0.4053 

1795.0 

e.d 

u. 06306 

562.0 

66.1 

3.667 

21.46 

0.4544 

0.4012 

0.4769 

1790.0 

9.0 

Q.O6J07 

574,0 

67.7 

4.033 

22.00 

0.5149 

0.4736 

0.560 ' 

1774.0 

10.0 

0.06166 

563.0 

67.3 

4.461 

22.61 

0.5763 

0.5014 

:.6006 

1766.0 

1 1 • d 

6.08240 

549.0 

66.9 

4.695 

23.22 

0.6354 

0.5263 

0.6394 

1757.0 

12.0 

0.06333 

533.0 

66.6 

$.356 

23.87 

0.6929 

C . 5510 

0.6794 

1744.0 

13.0 

0.06422 

516.0 

66.2 

5.649 

24.56 

0.7469 

0.5740 

0.7190 

1731.0 

14.0 

0.06515 

500.0 

65.6 

6.367 

25.29 

0.6036 

0.5946 

0.7578 

1717.0 

19.0 

0.09613 

464.0 

65.4 

6.912 

26.05 

0.8573 

0.6136 

0.79G5 

1704.0 

16. 0 

0.08716 

466.0 

64.8 

7.482 

26.65 

0.9100 

0.6305 

0. 6323 

1692.0 

17.0 

0 « 06624 

453.0 

64. 1 

6.077 

27.66 

0.9617 

0.6456 

0.6681 

1679.0 

16.0 

0.06937 

436.0 

63.3 

8.695 

26.55 

1.013 

0.6597 

0.9026 

1667.0 

19.0 

0.09057 

424.0 

62.0 

9.417 

29.54 

1.067 

0.6729 

0.9246 

1652.0 

20.0 

0.09181 

411.0 

60.6 

10.16 

30.56 

1.120 

0.6643 

0.9646 

1636.0 

22.0 

0.09442 

306.0 

58.2 

11.72 

32.73 

1.224 

0.7026 

1.022 

1612.0 

24.0 

0.09721 

363.0 

55.5 

13.35 

34.95 

1.323 

0 • “ 167 

1.6 '3 

1586.0 

26.0 

0.1302 

342.0 

52.8 

15. G4 

37.33 

1.419 

0.7266 

1.120 

1563.0 

26.0 

0.1J34 

325.0 

50.2 

16. 7C 

39.67 

1.507 

0.7345 

1.163 

1545.0 

30.0 

0.1066 

311.0 

47.6 

16.31 

42.03 

i.56e 

0.7407 

1.202 

1530.0 

32.0 

0.1103 

300.0 

45.1 

19.96 

44.47 

1.667 

0. 7454 

1.236 

1517.0 

3«.o 

0.1141 

291.0 

42.6 

21.62 

46.97 

1.743 

0.7491 

1. 265 

1507.0 

36. 0 

0.1180 

264.0 

40.5 

23.31 

49.53 

1.616 

0.7519 

1.286 

1500.0 

36.0 

0.1223 

276,0 

36.4 

25.01 

52.13 

1.686 

0.7542 

1.308 

1496.0 

40.0 

0.1262 

275.0 

36.4 

26.72 

54.76 

1.953 

0.7561 

1.323 

1493.0 

49.0 

0.1370 

272.0 

32.0 

31. OC 

61.45 

2.111 

0.7596 

1.349 

1495.0 

5C.Q 

0.1462 

274.0 

28.4 

35.29 

66.23 

2.254 

0.7621 

1.362 

1506.0 

55.0 

0.1597 

260.0 

25.5 

39. *5 

75.05 

2.384 

0.7638 

1.366 

1523.0 

60 . 0 

0.1714 

260.0 

23.0 

43 • 7° 

61.88 

2.503 

0.7650 

1.365 

1544.0 

70. 0 

0.1950 

309.3 

19.2 

52.16 

95.49 

2.712 

0.7663 

1.357 

1593.0 

60.0 

0,2167 

333.0 

16.5 

60.41 

109,0 

2.693 

0.7665 

1.344 

1646.0 

90 • 0 

0.2423 

359.0 

14.4 

66.54 

122.4 

3.050 

6.7661 

1.332 

1701.0 

100.0 

0.2650 

306.0 

12.6 

76.56 

135.6 

3.190 

0.7654 

1.321 

1 756. 0 

120.0 

0.3124 

440.0 

10.4 

92.44 

161.8 

3.429 

0.7636 

1.302 

1864.0 

140.0 

0.3565 

495.0 

6.63 

106.1 

167.7 

3.629 

0.7616 

1.267 

1966. C 

160.0 

0.4042 

549.0 

7.66 

123.6 

213.4 

3.600 

0.7601 

1.277 

2067.0 

iac.0 

0.4496 

6P3.0 

6.76 

136 9 

236.6 

3.950 

0.7566 

1.269 

2162.0 

210.0 

0.4949 

657.9 

6.06 

154.2 

264.2 

4.003 

0 • *574 

1.263 

2254.0 

250.0 

0,6072 

792.0 

4.61 

192.1 

327.1 

4.364 

0.7556 

1.254 

2466.0 

300. 0 

0,7191 

925.0 

4.00 

229.6 

389.6 

4.592 

0.7533 

1.249 

2665.0 

356.0 

0.6307 

1060. Q 

3.42 

267.4 

452,1 

4 *705 

0.7521 

1.246 

2649.0 

400.0 

0.9421 

1190.0 

2.99 

304.9 

514.2 

4.951 

0.7512 

1.244 

3023.6 

450.0 

1.053 

1320. 0 

2.65 

342.4 

576.4 

5,097 

0.7505 

1,245 

3166.0 

500.0 

1.165 

1460.0 

2.39 

379.6 

636.6 

5.220 

0.7500 

1.242 

3342.0 

600.0 

1.367 

1720,0 

1.99 

494.5 

762.7 

5.415 

0.7492 

1.241 

3635.0 

730.0 

1.610 

1990.0 

1.71 

529.1 

666.8 

5.646 

0.7467 

1.241 

3906*0 

000.0 

1.632 

2250.0 

1.49 

603.6 

1011.0 

5.012 

0.7463 

1.241 

4159.0 

900 > 0 

2. 955 

2520.0 

1.33 

676.4 

1135.0 

5.950 

0.7460 

1.240 

4399.1 

1000.0 

2.277 

2700.0 

1.20 

753.0 

1259.0 

6.060 

0.7477 

1.240 

4620.0 

1206.0 

2.722 

3320.0 

1.00 

902.1 

1507.0 

6.314 

0.7474 

1.240 

5049.6 

1400.0 

3.166 

3050.0 

0.694 

1091.0 

1755.0 

6.500 

0.7471 

1.240 

5441. 0 

1660.0 

3.613 

6300.0 

0-740 

1200.0 

2003.0 

6.071 

0.7470 

1.240 

5006.0 

1600.0 

4.959 

4920.3 

0.665 

1349.0 

2251.0 

0.017 

0.7466 

1.240 

6150.0 

2600.0 

4.504 

5450.6 

0.596 

1490.0 

2499.0 

0.940 

0.7467 

1.240 

6475.0 

2500.0 

5.619 

6700.0 

0.479 

1071.0 

3120.0 

7.225 

0.7469 

1.241 

7226.0 

3000.1 

6.733 

• 120.0 

0.399 

2244.0 

3740 0 

7.451 

0.7464 

1.241 

7906.0 
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TEMPERATURE DENSITY 

Y ( OH/DV) 

V (DP/OU) 

-VIOP/DV), 



P 

V 


DEG. R 

L6/CU FT 

BTU/LB 

PSIA-CU FT/BTU PSIA 

6.0 

12.73 

37.2 

16.3 

7160.0 

7.0 

12.61 

63.1 

16.1 

7330.0 

A. w 

12.49 

50.9 

13.6 

7260.0 

9.0 

12.37 

56.7 

11.6 

7100.0 

10. Q 

12.25 

61.5 

11.0 

6900.0 

11.0 

12.12 

63.5 

10.5 

6650.0 

12. V 

12.30 

65.2 

10.1 

6390.0 

13.0 

11.67 

66.6 

9.72 

6130.0 

14.0 

11.74 

67.6 

9.42 

5670.0 

15.0 

11.61 

66.4 

9.17 

5620.0 

16.0 

11.47 

69.0 

0.95 

5370-0 

17.0 

11.33 

69.5 

8.76 

5130.0 

16.0 

11.19 

70.0 

8.57 

490C.Q 

19.0 

11.04 

70.6 

6.35 

4690.0 

2C • 0 

10-89 

71-1 

6.15 

4460.0 

22.0 

10.59 

71.7 

7.62 

4090.0 

24.0 

10.29 

72.2 

7.53 

3730.3 

26.0 

9.96 

72.5 

7.28 

3420.0 

26. Q 

9.67% 

73.0 

7.06 

3150.0 

30.0 

9.367 

73.6 

6.06 

2910.0 

32.0 

9.063 

74. 4 

6.68 

2720.0 

34.0 

6.765 

75.3 

6.51 

2550.0 

36.0 

a.%75 

76.5 

6.35 

2400.3 

36.0 

6.194 

77.8 

6.21 

2280.0 

00.0 

7.924 

79.3 

6.07 

2160.0 

05.0 

7.299 

63.6 

5.77 

1960.0 

50.0 

6.746 

66.6 

5.53 

1650.0 

55.0 

6.260 

94.0 

5.33 

1750.0 

60.0 

5.634 

100.0 

5.16 

1680.0 

70.0 

5.126 

112.0 

4.90 

1590.0 

6C.0 

6.573 

124.0 

4.70 

1520.0 

90.0 

6.126 

137.0 

4.56 

1460.9 

100.0 

3.763 

150.0 

4.44 

145C.0 

120.0 

3.201 

175.0 

4.27 

1410.0 

140.0 

2. *90 

201.6 

4.16 

1380.0 

160.6 

2.676 

227.0 

4.07 

1360.0 

160.0 

2.224 

252.0 

4.01 

13%0.0 

200. 0 

2.021 

277.0 

3.96 

1330.0 

250.0 

1.647 

360. Q 

3.07 

1300.0 

300.0 

1.391 

602.0 

3.01 

1290.0 

350.0 

1.204 

666 . S 

3.70 

1270.9 

600.0 

1.062 

526.0 

3.75 

1260.0 

650.0 

0.9493 

561. 0 

3.73 

1260.0 

500.0 

0.6566 

650.0 

3.71 

1290.0 

600.0 

0.7239 

774.0 

3.69 

1240.0 

700.0 

0.6213 

096.0 

3.67 

1230.0 

•00.0 

0.5456 

1020.0 

3.66 

1230.0 

900.0 

0.4667 

1150.0 

3.65 

1230.3 

1000.0 

0.4391 

1270.0 

3.66 

1220.0 

1200.0 

0. 3673 

1520.0 

3. J 

1220.0 

1600.0 

0.3157 

1760.0 

3.. 2 

1220.3 

16CO.O 

0.2766 

2010.0 * 

3.62 

1210.3 

1000.0 

0.2464 

2260.0 

3.61 

1210.0 

2000.0 

0.2220 

2510.0 

3.61 

1210.0 

2500.0 

0.1760 

3130.0 

3.63 

1216.0 

3006. 0 

0.1665 

3750.0 

3.60 

1210.0 


(Otf/OT) /V 

thermal 

VISCOSITY 

THERMAL 

OIELECTRIC 

PRANOTL 

P 

1/DEG. R 

CONDUCTIVITY 

c t u/ft-mr-r 

L0/FT-SEC 
X 10*»6 

DIFFUSI VIT Y 
SQ FT/HR 

CONSTANT 

NUMBER 

0.3104 

0 • C 193 

15.9 

0.00394 

1 • 02050 

1.15 

0.00939 

3.0206 

13.3 

0.00407 

1.02057 

0.931 

0.UU937 

0.0224 

11.4 

0. CO 37 7 

1.02064 

0.071 

0.00955 

0.0243 

10.0 

0.00347 

1.02070 

0.637 

0.00976 

0.0256 

6.91 

0.00346 

1.02075 

0.754 

0.0131 

0.0270 

6.11 

0.00346 

1.02060 

0.692 

0.3104 

0.0262 

7.48 

0.00346 

1.02065 

0.646 

0.0106 

0.0293 

6.96 

0.00344 

1.02069 

0.616 

Ti.3112 

0.0303 

6.56 

0.00340 

1.02092 

0.592 

0.0116 

0.0311 

6.22 

0.00336 

1.32995 

0.574 

0.0121 

0.0317 

5.93 

0.00332 

1.02096 

0.561 

0.0125 

0.0323 

5.69 

0.00328 

1.02100 

0.551 

0.0129 

0.0327 

5.49 

0.00324 

1.02101 

0.545 

C.0132 

0-0339 

5.31 

0.00320 

1.02102 

0.541 

0.0136 

0.0333 

5.16 

0.00317 

1.02101 

0.536 

0.3142 

0.0336 

4.92 

0.00311 

1.02099 

0.536 

0.3149 

0.0336 

*4.74 

0.00306 

1.02093 

0.542 

0.0154 

0.0336 

4.61 

0.C0302 

1.02003 

0.550 

0.0159 

0.0337 

4.51 

0.00299 

1.02370 

0.560 

0.0163 

0.0335 

4.43 

0.00296 

1.02054 

0.573 

0.0166 

0.0333 

4.38 

0.00296 

1.02035 

0.585 

0.0166 

0.0331 

4.35 

0.00299 

1.12013 

0.596 

0.0166 

0.0329 

4.33 

0.00302 

1.01969 

0.609 

0 . 0 16 6 

0.0326 

4,32 

0.00306 

1.01963 

0.621 

0.0167 

0.0326 

4.32 

0.00311 

1.01935 

0.631 

0.0161 

0.0323 

4.35 

0.06328 

1.01661 

0*653 

0.0194 

0.0323 

4.41 

0.00351 

1.01704 

0.670 

0.0145 

9.0323 

4.49 

0 ■ CO 376 

1.01707 

0.663 

0.013* 

0.0326 

4.59 

0.00409 

1.01633 

0.692 

0.0121 

0.0333 

4.79 

0.00476 

1.01497 

0.703 

0.0108 

0.0343 

5.01 

0.00557 

1.01376 

0.706 

0.00972 

0.0354 

5.24 

0.00644 

1.01275 

0.7 99 

0.00682 

0.0367 

5.46 

0.00736 

1.01166 

0.706 

0.00742 

0.039% 

5.92 

0.00945 

1.01039 

0.704 

0.0064C 

Q.0%22 

6.36 

0.0110 

1.00925 

0.696 

0.00564 

O.G%51 

6.00 

0.0143 

1.00633 

1.693 

0.00504 

0.0479 

7.22 

0.0170 

1.00756 

0.689 

0.00456 

0.0507 

7.51 

0 • SI 99 

1.00696 

0.673 

0.00369 

0.3576 

8.51 

0.0279 

1.00577 

0.667 

0.00311 

0.0642 

9.67 

0.0369 

1.00493 

0.663 

0.00266 

0.070% 

10.4 

0.0470 

1.3Q431 

0.661 

0.00236 

0.076% 

11.3 

C. 0579 

1.00362 

0.660 

0.00211 

0.0022 

12.1 

0.0696 

1.00344 

0.659 

3.00191 

0.0076 

12.9 

0.0022 

1.00312 

0.660 

6.00160 

0.0963 

14.6 

o.jig 

1.00264 

0.662 

0.00136 

0.109 

16.2 

0.141 

1.00220 

0.663 

0.00121 

0.119 

17.7 

0.176 

1.00201 

0.663 

0.00106 

0.129 

19.2 

0.214 

1.00100 

0.664 

0.000977 

0.139 

20.6 

? . 255 

1.00163 

0.664 

0.003010 

0.157 

23.6 

0.345 

1.00137 

0.664 

0.000703 

0.175 

26.0 

0.447 

1.00110 

0.665 

0.000616 

0.192 

26.6 

0.560 

1.00103 

0.665 

0.000549 

0.209 

31.1 

0.603 

1.00092 

0.665 

0.000495 

0.225 

33.5 

0.016 

1.00083 

0.665 

0.000397 

0.263 

39.2 

1.19 

1.00067 

0.665 

0.000331 

0.300 

46.6 

1.63 

1.00056 

0.665 


h 

t'} 





I 


/ 


• TMO-PHASC BOUNOARY 





103 


! 


A • 



THERMOOYNAMXC PROPFRTIES OF HELIUM 4 



\ 


t 



* r 


'H. ‘ 


J 


I486 PSXA ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

DERIVATIVE 

ISOCHORE 

DERIVATIVE 

INTERNAL 

ENFR6V 

ENTHALPY 

ENTROPY 

CV CP 

velocity 
OF SOUNO 

DEC. R 

cu ft/lb 

CU FT-PSIA/LB 

PSXA/R 

BTU/LB 

BTU/LB 

BTU/LB-R 

BTU / LB -R 

FT /SEC 


M 

8.07731 

639.0 

00.8 

3.690 

23.74 

0.3693 

8.3449 

6.4230 

1899.6 

6.1 

8.67686 

642.8 

74.9 

3.948 

24.17 

0.4274 

8.4013 

0.4801 

1666.8 

M 

8.87677 

630.0 

72.3 

4.292 

24.71 

0.4077 

0.4721 

6.5968 

1867.6 

10. • 

0.07969 

630.0 

76.7 

4.706 

29.31 

8.9464 

0.4994 

0.5923 

1668.0 

li.a 

0.86028 

616.0 

69.7 

5.124 

29.92 

0.6065 

0.9238 

0.6271 

1849.0 

12.1 

6.068 S 6 

681.0 

69.1 

9.969 

26.95 

0.6627 

8.5488 

0.6636 

1837.0 

13.0 

6.06171 

906.6 

60.7 

6.848 

27.22 

0.7173 

0.5764 

0.7861 

1829.0 

U.l 

0.06292 

969.0 

60.4 

6.537 

27.93 

0.7706 

0.5900 

0.7359 

1613.6 

15.0 

0. 06339 

993.0 

60.1 

7.059 

20.67 

0.8227 

8.6893 

8,7711 

1601.0 

1 M 

6.01623 

930.6 

67.7 

7.605 

29.44 

0.8737 

8.6261 

6.8055 

1796.0 

17.0 

6.86916 

922.0 

67.3 

0.173 

30.25 

0.923’ 

0.6415 

0.6392 

1779.0 

11.8 

0.86616 

907.8 

66.7 

8.763 

31.98 

0.9727 

0.6556 

0.8720 

1760.0 

IS . 8 

8. B 6711 

493.0 

69.6 

9.462 

32.05 

1.026 

0.6688 

0.9017 

1755.0 

28.8 

6.06616 

488.0 

64.9 

10.18 

33.04 

1.877 

0.6804 

0.9301 

1743.8 

22.8 

8.0 S 036 

694.6 

62.2 

11.69 

39.11 

1.178 

0.6998 

0.9833 

1719.0 

24.0 

0.09269 

438.0 

99.6 

13.27 

37.29 

1.274 

0.7147 

1.032 

1696.0 

2 A .8 

V. OSS 09 

400.8 

57.3 

14.91 

39.56 

1.366 

6.7257 

1.076 

1674.0 

28.8 

6.09769 

309.6 

94.9 

16.52 

41.94 

1.452 

6.7341 

1.117 

1656.0 

30.8 

0.1009 

372. r 

92.5 

10.07 

44.12 

1.538 

0.7410 

1.156 

1640.8 

32.8 

8.1636 

390.0 

90.1 

19.66 

46.46 

1.606 

0.7462 

1.190 

1627.0 

34 • 8 

0.1666 

346.6 

47.0 

21.20 

40.67 

1.679 

0.7902 

1.220 

1616.0 

36.8 

0.1696 

337.0 

45.9 

22.92 

51.34 

1.749 

0.7532 

1.246 

1687.0 

38 . 8 

6.1129 

329.0 

43.4 

24.90 

93.96 

1.817 

0.7956 

1.268 

1600-6 

68.8 

0.1163 

323.0 

41.3 

26.29 

96.41 

1.083 

0.7575 

1.287 

1595.6 

68*8 

6.1293 

314.0 

36.7 

30.47 

62.94 

2.036 

0.7618 

1.321 

1596.6 

38.8 

0.1366 

313.0 

32.0 

34.70 

69.60 

2.177 

0.7635 

1.341 

1599.6 

88.8 

8.1662 

319.0 

29.9 

30.94 

76.33 

2.309 

0.7653 

1.351 

1666.0 

60.8 

0.1941 

321.0 

26.0 

43.16 

03.10 

2.423 

0.7666 

1.355 

1622.6 

78.8 

0.1748 

339.0 

22.5 

91.54 

96.65 

2.632 

0.7681 

1.353 

1663.6 

60.8 

0.1942 

361.8 

19.3 

59.01 

110.1 

2.812 

0.7666 

1.349 

1710.6 

SO . 8 

0.2163 

309.6 

16.9 

67.99 

123.5 

2.970 

8.7685 

1.335 

1766.0 

188.8 

0.2364 

416.0 

19.6 

76.07 

136.0 

7.110 

0.7679 

1.325 

1611.6 

128.8 

6.2764 

663.6 

12.2 

92.02 

163.1 

3.350 

6.7662 

1.366 

1913.6 

168.8 

8.3166 

917.6 

18.3 

107.7 

199.1 

7.558 

6.7642 

1.292 

2012.0 

160.8 

6.3932 

971.0 

0.99 

123.3 

214.9 

3.722 

0.7624 

1.261 

2108.0 

168.8 

6.3922 

629.8 

7.96 

130.7 

240.4 

3.072 

0.7660 

1.27 J 

2261.0 

288.8 

8.631* 

679.6 

7.07 

194.0 

269.0 

4.086 

0.7994 

1.266 

2290.6 

298.8 

9.5276 

012.6 

9.61 

192.1 

320.0 

4.207 

0.7967 

1.296 

2499.0 

178.8 

6.6233 

946.6 

4.66 

229.9 

391.4 

4.516 

0.7546 

1.256 

2694.0 

388.8 

6.7 X 06 

1006.6 

3.99 

267.5 

493.9 

4.780 

6.7534 

1.247 

2075.0 

688.8 

0.8143 

1210.6 

3.46 

369.6 

516.1 

4.875 

8.7524 

1.245 

3646.0 

690.8 

0.9<96 

1340.6 

3.09 

342.9 

578.3 

9.021 

6.7516 

1.243 

3266.0 

988.8 

1.819 

1466.6 

2.70 

308.0 

640.5 

9.152 

6.7969 

1.242 

3363.6 

688.8 

1.196 

1746.6 

2.3? 

494.7 

764.7 

9.376 

0.7566 

1.241 

3693.6 

788.4 

1.386 

2016.0 

1.99 

529.4 

000.7 

5.570 

0.7494 

1.241 

3922.6 

888 0 

1.977 

2276.6 

1.74 

604.1 

1813.0 

5.735 

0.7489 

1.248 

4176.6 

907. 0 

1.767 

2940.6 

t .5> 

676.7 

1137.9 

9.601 

6.7469 

1.246 

4612.6 

10 CI .8 

1. 998 

2006.6 

1.39 

753.3 

1261.6 

6.612 

8.7463 

1.246 

6636.0 

1288.0 

2.339 

3336.0 

1.16 

90/. 9 

1509.6 

f .230 

8.7476 

1.246 

5066.6 

1688.0 

2.721 

3066.8 

1.00 

1692.0 

1797.0 

6.429 

0.7476 

1.246 

9456.6 

1888.8 

3. 183 

4466.6 

0.672 

1261.0 

2665.6 

6.595 

8.7473 

1.246 

9016.6 

1888.8 

3.486 

4936.0 

0.779 

1190.0 

2293.6 

6.741 

6.7472 

1.246 

6197.6 

2008.8 

3.066 

9466.8 

0.696 

1499.0 

2901.0 

6.072 

6.7476 

1.240 

6462.6 

2988.8 

4.821 

6066.8 

6.990 

1072.8 

3121.6 

7.149 

8.7460 

1.240 

7231.6 

3888.8 

9.776 

0136.0 

0.469 

2244.0 

37*2.0 

7.375 

6.7466 

1.241 

7916.6 
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I 


1400 PS IA ISOBAR 


TMERHOPHVSICAl PROPERTIES OF HELIUM A 


TEMPERATURE OENSITT 
DEG* R L8/CU FT 


Vf OP/OU) -V<OP/DVl 
v T 

PSIA-CU FT/BTU PSIA 


(OV/OT) /V thermal viscosity 
p conductivity 

t/OEC. R btu/ft-mr-r lb/ft-sec 
X 18E»6 


thermal oiclectric 

OIFFUSIVITY CONSTANT 
SO FT/HR 


mi 


7.0 

6.0 
0.0 

10.9 

11.0 

12.0 

13.0 

10.0 

12.93 

12.81 

12.20 

12.50 

12.42 

12.35 

12.24 

12.12 

43.4 
52.7 

62.4 

66.3 

69.1 

71.3 
73.0 

74.2 

17.9 

14.6 
12.1 
11.3 

10.7 
10.2 

9.64 

9.59 

6210.0 

0230.0 

6100.0 

7920.0 

7690.0 

7438.0 

7170.0 

6900.0 

0.00974 

0.00918 

0.00893 

0.00893 

0.00907 

0.00936 

0.08959 

0.08991 

0.0219 

0-0236 

0.0253 

0.0269 

0.0264 

0.0296 

0.0310 

0.0320 

16.1 

13.6 

11.7 
10.4 

4.37 

8.57 

7.44 

7.43 

0.00400 

0.00363 

0.00357 

0.80361 

0.00363 

0.00363 

0.00361 

0.00359 

1.02037 

1.02045 

1.02052 

1.02054 

1.02065 

1.02070 

1.02075 

1.02080 

1.12 

1.00 

0.931 

0.623 

0.744 

0.686 

0.647 

0.615 

15.0 

16.0 
tr.o 
18.0 

19.0 
?0.0 

22.0 

24.0 

26.0 
28.0 

12.00 

11.87 

11.74 

11.61 

11.48 

11.34 

11.07 

10.29 

10.52 

10.24 

75.2 

75.9 

76.5 

77.1 
77.8 

78.4 

79.4 

80.1 

80.6 
81.0 

9.32 

9.11 

6.93 

8.76 

8.54 

8.36 

8.03 

7.75 

7.51 

7.30 

6640.0 

6360.0 

6130.0 

5690.0 

9660.0 

5440.0 

5020.0 

4640.0 

4290.0 

3960.0 

0.0103 

0.0106 

0.0110 

0.0113 

0.0116 

0.0119 

0.0124 

0.0129 

0.0133 

0.0136 

0.0324 

0.0336 

0.034? 

0.0347 

0.0351 

0.0354 

0.0359 

0.0361 

0.0361 

0.0361 

7.00 

6.65 
6.39 
6.10 

5.66 
5.64 
5.34 
5.17 

5.01 
4.88 

0.00395 

0.00351 

0.80347 

0.00343 

0.00339 

0.00336 

0.00329 

0.00324 

0.00319 

0.00316 

1.02085 

1.02089 

1.02892 

1.02045 

1.02096 
1.02100 
1.02102 
1.92101 

1.02097 
1.02091 

0.592 

0.574 

0.961 

0.952 

8.544 

8.518 

8.533 

8.533 

8.537 

8.544 

30.0 

32.0 

34.0 

36.0 

38.0 

40.0 

9.95 

9.673 

9.395 

9.122 

8.855 

8.595 

81.6 

82.3 

83.1 

84.1 

85.2 
86.5 

7.12 

6.94 

6.78 

6.63 

6.48 

6.34 

3710.0 

3470.0 

3260.0 

3070.0 
291C.0 

2760.0 

0.0142 

0.0145 

0.0147 

0.0148 

0.0149 

0.0149 

0.0360 
0.0358 
0.0356 
0.0354 
0.0352 
0.0 34 0 

4.74 

4.71 

4.66 

4.62 

4.60 

4.54 

0.00313 

0.00311 

0.00311 

0.00311 

0.80313 

0.08317 

1.02082 

1.02070 

1.02056 

1.02039 

1.02020 

1.01999 

8.553 

0.964 

0.575 

8.586 

8.596 

8.607 

45.0 

50.0 

55.0 

60.0 
20.0 
80.0 
90.0 

100.0 

120.0 

140.0 

7.983 

7.429 

6.933 

6.491 

5.746 

5,150 

4.666 

4.266 

3.645 

3.185 

90,4 

94.9 

100.8 

106.8 

117.0 
129.8 

142.0 

155.0 

180.0 
206.0 

6.04 

5.76 

5.57 
5.38 
5.09 
4.67 
4,71 

4.57 
*.34 
4, 24 

2510.0 

2320.0 

2190.0 

2090.0 

1950.0 
1860.9 

1600.0 

1750.0 

1690.0 

1650.0 

0.0146 

0.0141 

0.0135 

0.0128 

0.0115 

0.0104 

0.00940 

0.00856 

0.00724 

0.00627 

0.0346 
0.0344 
0.0344 
0.0345 
0.0350 
0.0354 
0.9364 
0. 6380 
0 • f 405 
0.0433 

4.59 
4.63 
4.70 
4.78 
4.96 
5.17 
5.39 

5.60 
6*04 
6.44 

0,00326 
0.00346 
0. 00 367 
0.00192 
0.00450 
0.00517 
0.00591 
0.00672 
0.00852 
0.0105 

1.81941 

1.91877 

1.01411 

1.01744 

1.01617 

1.01502 

1.01349 

1.01308 

1.01156 

1.01035 

0,630 

0.649 

0.669 

0.476 

0.691 

8,699 

8.703 

0.703 

8.711 

6.696 

160-0 

100.0 

200.0 

250.0 

300.0 

350.0 

400.0 

650.0 

500.0 
60C.0 

2.831 

2.550 

2.320 

1.896 

1.604 

1.391 

1.228 

1.099 

8.995 

8.8365 

231.0 

257.0 

282.0 
$45.0 

407.0 

469.8 

531.0 

593.0 

659.0 

779.8 

4.15 

4.07 

4.01 

3.91 

3.05 

3,00 

3.77 

3.75 

3.73 

3.70 

1620.0 

1590.0 

1570.0 

1540.0 

1520.0 
1500.9 

1498.0 

1460.0 

1470.0 

1460.0 

0.00554 
0.00496 
0.00449 
8.00364 
0.00307 
0.10266 
0.00234 
6.00216 
8.60190 
8. 80199 

0.0469 

0.0466 

0.0516 

0.0583 

0.0644 

0.9710 

0.0771 

0.0624 

0.0661 

0.0987 

6 k 40 

7.32 

7.60 

6.59 

9.54 

10.4 

11.3 

12.2 

13.0 

14.6 

0.0127 

8.0150 

0.0175 

0.0245 

0.0321 

0.0410 

0.Q504 

0.0605 

0.0712 

8.0950 

1.00436 

1.00659 

1.00787 

1.00657 

1.00564 

1.00494 

1.00434 

1.00399 

1.00364 

1.00304 

8,692 

8.687 

8.672 

0.666 

0.662 

0.660 

0.658 

6.698 

0.654 

0.660 

700.0 
•00.0 

980.0 
1080.0 
1200.0 
uoo.o 
1680.0 
1080.0 
2080.0 
2500.0 

8.7215 

8.6342 

8.5650 

8.5107 

0.4275 

8.3675 

8.3223 

8.2870 

0.2597 

0.2074 

902.0 

1038.8 

1150.8 

1271.0 

1520.0 

1770.8 

2020.0 
2260.0 

2510.0 

3130.0 

3.68 
3.67 
3.65 

3.69 
3.63 
3.63 
3.67 
3.61 
3*61 
3.60 

1490.0 

1440.0 
1430.9 

1430.0 

1420.0 
1420.0 

1420.0 

1410.0 
1410.0 
lAio.e 

8.80137 

0.00121 

6.60191 

0.000974 

0.080815 

0.000781 

1.000615 

0.000540 

0.000444 

0.000396 

0.104 

0.114 

0.129 

0.139 

0.157 

8.179 

0.142 

0.284 

1.225 

0.263 

16.2 

17.7 

14.2 

20.6 

23.4 
26.1 
28.6 

31.1 

33.5 

39.2 

0.122 

8.152 

8.184 

0.219 

0.247 

0.384 

0.461 

0.587 

0.701 

1.0? 

1.00264 

1.00233 

1.00200 

1.00109 

1.01190 

1.00137 

1.00120 

1.00107 

1.00047 

1,00070 

0.662 

0.662 

0.663 

0.663 

0.664 

0.664 

0.664 

0.665 

0*665 

0.665 

3080.0 

0.1731 

3750. t 

3.60 

1410.9 

0. 0u0333 

0.300 

44,6 

1,40 

1.00069 

0.665 
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TMFRNODVNfcHIC PROPFRTIES OF HELIUM 4 

1600 PSIA ISOBAR 




TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHOPE 

INTERNAL 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 





0ERIV6TIVE 

DERIVATIVE 

ENERGY 





OP SOUND 



Of G* R 

cu pt/lb 

CU FT-PSIA/LB 

PSIA/R 

RTU/L8 

9TU/L8 

BTU/L8-R 

"TU 

/ LB -R 

FT/SEC 



7,0 

0.07559 

663.0 

93.6 

3.967 

26.77 

0.7*03 

0.3677 

0.4576 

1996.0 



0.0 

0.07627 

696.0 

62.0 

4.224 

26.62 

0.4014 

0.4065 

0.4932 

1976.0 



9.0 

0.07696 

696.0 

77.4 

4.569 

27.77 

0.4626 

0.4754 

0.5600 

1952.0 

• V 


10.0 

0.07762 

693.0 

74.3 

4.973 

27.97 

0.5233 

0.5005 

0.5894 

1944.0 

\ 


««.o 

0.07627 

661.0 

72.5 

5.779 

26.57 

0.5609 

9.5234 

0.6197 

1932.0 

% 


12.0 

0.07693 

667.0 

71.5 

5.811 

29.20 

0.6363 

0.5464 

0.6525 

1921.0 



13.0 

0.07961 

651.0 

71.0 

6.266 

29.65 

0.6699 

0.5676 

0.6857 

1909.0 



14.0 

0.00031 

636.0 

70.7 

6.74$ 

30.54 

0.7420 

0.5674 

0.7166 

1696.0 

■V 


15.0 

0.06109 

626.0 

70.5 

7.251 

31.26 

0.7928 

0.6053 

0.7515 

1868.0 


y" 

16.0 

0.06161 

604.0 

70.3 

7.776 

32.01 

0.6424 

0.6216 

0.7639 

1676.0 

—* , 


17.0 

0.06260 

569.6 

70.0 

8. 323 

32.80 

0.8911 

0.6371 

0.8156 

1869.0 


'■ ■■ ' v“ 

16.0 

0.06343 

574.0 

69*6 

6.690 

33.61 

0.9367 

0.6513 

0.6471 

1659.9 



19.0 

0.06431 

559.0 

68.7 

9.570 

34.55 

0.9905 

0.6644 

0.8753 

1848.0 



20.0 

0.06522 

546.0 

67.7 

16.27 

35.52 

1.041 

0.6762 

0.9024 

1636.0 


■ : j 

f 22.0 

0.08709 

519.0 

65.7 

11.74 

37.54 

1.179 

0.6964 

0.9533 

t615.0 



24.0 

0.06907 

495.0 

63.5 

13.27 

39.66 

1.273 

0.7124 

1.000 

1794.0 



i 26.0 

0.09119 

472.0 

61.2 

14.86 

41. 90 

1.323 

0.7241 

1.041 

1773.0 



26.0 

0.09335 

452.0 

59.0 

16.44 

44.10 

1.406 

0.7332 

1.001 

1756.0 


■ * • 

30.0 

0.09568 

433.0 

56.7 

17.95 

46.70 

1.462 

0.7409 

1.119 

1741.0 



32.0 

0.09614 

417.0 

54.5 

19.49 

40.57 

1.555 

0.7466 

1.153 

1726.0 



34.0 

0.1007 

463.0 

52.2 

21.07 

50.90 

1.626 

0.7509 

1.103 

1716.0 


*■ 

36.0 

0.1034 

392.0 

50.0 

22.67 

53.30 

1.694 

0.7541 

1.210 

1706.0 



36.0 

0.1062 

362.0 

47.9 

24.28 

55.74 

1.760 

0.7566 

1.233 

1697.0 



90.0 

0.1090 

373.0 

45.6 

25.92 

58.23 

1.624 

0.7566 

1.254 

1691.0 



45.0 

0.1166 

360.0 

41.1 

70.06 

64.60 

1.974 

0.7624 

1.294 

1601.0 



50.0 

0.1245 

354.0 

37.0 

34.25 

71*19 

2.112 

0.7649 

1.319 

1661.0 



55.0 

0.1320 

353.0 

33.4 

36.45 

77,78 

2.23* 

0.7667 

1.33* 

1587.0 



! 60.0 

0.1412 

356*0 

30.4 

42.65 

64.49 

2.355 

0.7661 

1.344 

1699.0 



70.0 

0.1564 

370.0 

25.6 

51.01 

97.95 

2.563 

0.7696 

1.346 

1732.0 

* 


1 60.0 

0.1759 

309.0 

22. 1 

59.29 

111.4 

2.742 

0.7706 

1.344 

1773.0 



1 90.0 

0.1935 

412.0 

19.3 

67.49 

124.8 

2.900 

0.7706 

1.336 

1816,0 



i 100.0 

0.21.0 

436.0 

17,2 

75.61 

178.1 

3.041 

0.7702 

1.327 

*.665,0 



120.0 

0.2460 

467.0 

14.0 

91.63 

164.5 

3.261 

0.7666 

1.310 

1*61.0 



190.0 

0.2006 

590.0 

11.6 

107.4 

190.6 

3.462 

0.7667 

1.296 

20r6.0 


] 

160.0 

0.3150 

594.0 

10.2 

123.0 

216.4 

3.654 

0.7646 

1.285 

2149.0 



! 1C0.0 

6.3491 

647.0 

9.04 

136.5 

242.0 

7.805 

0.7630 

1.276 

2239.0 


. ] 

i 200.0 

0.3631 

700.0 

6.09 

153.9 

267,4 

3.939 

0.7615 

1.269 

2325,0 



250.0 

0.46 ? 5 

634.0 

6.41 

192.0 

330,5 

4.221 

0.7585 

1.256 

2531.0 

' 


300.0 

0.5514 

966.0 

5.32 

229,9 

393.3 

4.449 

0.7563 

1.251 

2721.0 



350.0 

0.6350 

1100.0 

4.55 

267.6 

455.7 

4.642 

0.7547 

1.246 

2900.0 


- v i i 

| 900.0 

0.7164 

1230.0 

3.96 

305.2 

516.0 

4.606 

0.7515 

1.245 

3069.0 



! 950.0 

0.6016 

1360.0 

3.53 

342.7 

560.1 

4.955 

0.7526 

1.244 

3230.0 


* ' l 1 

500.0 

0.6652 

1490.0 

3.16 

360.1 

642.4 

5.066 

0.7519 

1.243 

3363.0 


! \ 

600.0 

1.052 

1760.0 

2.65 

455.0 

766.6 

5.312 

0.7506 

1.241 

3671.0 



700.0 

1.210 

2020.0 

2.27 

529.7 

890.7 

5.504 

0,7551 

1.241 

3938.0 


- ■ ] 

000.0 

1.369 

2290.0 

1.99 

604.4 

1015.0 

6.669 

0.7*95 

1.246 

4168.0 

■ ' . 


900.0 

1.552 

2950.0 

1.77 

6T9.0 

1139.0 

5.815 

0.7451 

J.240 

4425.0 


. . v 

1000. 0 

1.710 

2020.0 

1.59 

753.6 

1263.9 

5.946 

9.7488 

1.240 

4650,0 


• i 

1200. 0 

2.052 

3350.0 

1.33 

982.6 

1911.0 

6.172 

0.7463 

1.240 

5071.0 


' .1 

1400.0 

2.366 

3680.0 

1. 14 

1052.0 

1759.6 

6.363 

0.7460 

1.240 

5459.0 



1000,0 

2.719 

4410.0 

t.oo 

1201.0 

2007.0 

6.529 

0.7477 

1.240 

5022.0 

, , 


1 1000.0 

3.053 

4940.0 

0.665 

1356.0 

2255.0 

6.675 

0.7475 

1.240 

6164.0 

“V ; 

; _ • j 

2000.0 

3.307 

9400.0 

0.797 

1499.0 

2903.0 

6.80b 

0.7474 

1.240 

6400.0 

~V‘* . 

i ' •" i 

2500.0 

4.222 

6610.0 

0.636 

1672.0 

3123.0 

7.062 

0.7471 

1.249 

7236.0 



3000.0 

5.056 

•140.0 

9-532 

2249.0 

3743.0 

7.304 

0.7469 

1.240 

7914.0 


' ' - j 
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TMERHOPHYSICAL PROPERTIES OF HELIUK 4 


1600 P9IA ISOBAR 


TEMPERATURE DENSITY V<OM/OV» 


V(OP/nO) -VCOP/DV)_ 


0E6. R L8/CU FT BTU/LB PSIA-Cr FT/BTU PSIA 


fOVf/On/V TMERHAL VISCOSITY 
p CONDUCTIVITY 

1/OEC. R BTU/FT-HR-R LB/FT-SEC 
X 1QE+6 


▼MERHAL DIELECTRIC 
DIFFUSIVITY CONSTANT 
SO FT/HR 


7.0 

9.0 
9.0 

10.0 

11.0 

1?.0 

13.0 

14.0 

15.0 

13.24 
13.11 
12.99 
12.99 
12.79 
12.67 
12.'- 6 
12.45 
12.34 

44.2 

54.5 

65.7 

70.9 

74.4 

77.1 

79.1 

90.5 

01.5 

19.5 

15.5 

12.5 

11.5 
10.0 
10.3 

9.95 

9.66 

9.41 

9040.0 

9150.0 

9070.0 

9920.0 

6700.0 

9450.0 

9160.0 

7910.0 

7650.0 

0.0104 

0.00905 

0.00953 

0.0C933 

9.00933 

0.00646 

0.00967 

0.00093 

0.00922 

0.0229 

0.0247 

0.0264 

0.0262 

0.0298 

0.0312 

0.0325 

0.0336 

0.0346 

19.5 

16.1 

13.7 
12.0 

10.7 
9.75 
9.96 
6.35 
7.83 

0.00376 

0.00361 

0.00363 

0.00371 

0.00376 

0.00378 

0.00377 

0.00376 

0.00373 

1.02015 

1.02025 

1.02033 

1.02040 

1.02047 

1.02054 

1.02060 

1.02065 

1.02071 

1.40 

1.16 

1.05 

0.904 

0.904 

0.734 

0.682 

0.643 

0.613 

16.0 

17.0 

19.0 

19.0 
20.8 

72.0 

24.0 

26.0 

29.0 

30.0 

12.22 

12.11 

11.99 

11.96 
11.74 
11.40 
11.23 

10.97 
10.71 
10.45 

92.4 

93.1 
93.7 

04.6 
65.3 

06.5 

97.5 

99.2 

99.7 

09.3 

9.24 

9.07 

9.92 

9.71 

9.54 

9.22 

7.94 

7.70 

7.51 

7.33 

7390.0 

7130.0 

6990.0 

6630.0 

6400.0 

5960.0 

5560.0 

5190.0 

4940.0 

4530.0 

0.00952 

0.00992 

0.0101 

0.0104 

0.0106 

0.0110 

0.0114 

0.0119 

0.0122 

0.0125 

0.0354 

0.0361 

0.0366 

0.0371 

0.0374 

0.0379 

0.0392 

0.0393 

0.0363 

0.0362 

7.40 
7.04 
6.74 
6.47 

6.24 
5.08 
5.61 

5.41 

5.25 
5.13 

0.00369 

0.00365 

0.00361 

0.00357 

0.00353 

0.00346 

0.00340 

0.00336 

0.00331 

0.00327 

1.02076 
1.02061 
1.02065 
1.02069 
1 02093 
1.02098 
1.02101 
1.02102 
1.Q2100 
1.02096 

0.591 

0.574 

0.561 

0.550 

0.542 

0.532 

0.529 

0.529 

0.533 

0.540 

32.0 

34.0 

36.0 

39.0 

40.0 

10.10 

9.929 

9.672 

9.419 

9.171 

90.0 

90.7 

91.6 

92.6 

93.7 

7.16 

7.01 

6.96 

6.72 

6.59 

4250.0 

4010.0 

3790.0 

3590.0 

3420.0 

0.0129 

0.0130 

0.0132 

0.0133 

0.0134 

0.0381 

0.0379 

0.0377 

0.0375 

0.0373 

5.04 

4.96 

4.91 

4.07 

4.85 

0.00324 

0.00323 

0.00322 

0.00323 

0.00324 

1.02090 
1.02081 
1 .02077 
1.020S7 
l 22042 

0.549 

0.559 

0.567 

0.577 

0.587 

45.0 

51.0 

55.0 

60.0 

70.0 

90.0 
90.0 

100.0 

120.0 

140.0 

0.979 

0.031 

7.533 

7.092 

6.311 

5.694 

5.169 

4.739 

4.066 

3.564 

97.2 

101.0 

106.0 

111.0 

123.0 

135.0 

147.0 

160.0 

105.0 

211.0 

6.26 

6.02 

5.79 

5.59 

5.26 

5.04 

4.95 

4.70 

4.49 

4.31 

3090.0 

2640.0 

2660.0 

2520.0 

2330.0 

2210.0 

2130.0 
20 70.0 

1990.0 

1920.0 

0.0133 

0.0130 

0.0126 

0.0121 

0.0110 

0.0100 

0.00906 

0.00631 

0.00707 

0.00615 

0.0369 

0.0365 

0.0364 

0.0363 

0.0367 

0.0373 

0.0362 

0.0393 

0.0417 

0.0443 

4.83 

4.65 

4.90 

4.96 

5.13 

5.32 

5.53 

5.74 

6.17 

6.59 

0.00332 

0.00345 

0.00361 

0.00362 

0.00411 

0.00489 

0.00554 

0.00625 

0.00783 

0.00959 

1.01996 

1.01946 

1.91890 

1.01632 

1.01716 

1.01696 

1.01505 

1.01415 

1.01260 

1.01135 

0.611 

0.631 

0.647 

0.661 

0.679 

0.690 

0.696 

0.690 

0.697 

0.694 

160.0 

190.0 

200.0 

250.0 
30C.0 

350.0 

400.0 

450.0 

500.0 

600.0 

3.175 

2.964 

2.610 

2.139 

1.014 

1.575 

1.392 

1.247 

1.130 

0.9500 

236.0 

262.0 

297.0 

350.0 

412.0 

474.0 

536.0 

590.0 

660.0 
704.0 

4.22 

4.13 

4.07 

3.95 

3.96 
3.03 
3.79 
3.77 
3.74 
3.71 

1900.0 

1850.0 

1930.0 
1760. C 

1750.0 

1730.0 

1710.0 

1700.0 

1690.0 
167C.0 

0.00544 

0.00400 

0.00442 

0.00360 

0.00304 

0.00263 

0.00232 

0.00200 

0.00106 

0.00150 

8.0470 

0.0497 

0.0524 

0.0591 

0.0655 

0.0716 

0.0775 

0.0931 

0.0685 

0.0990 

7.01 

7.42 

7.69 

6.67 

9.61 

10.9 

11.4 

12.2 

13.0 

14.6 

0.0115 

0.0136 

0.0159 

0.0220 

0.0289 

0.0365 

0.0447 

0.0536 

0.0630 

0.0039 

1.01032 

1.00946 

1.00673 

1.00732 

1.00631 

1.00554 

1.00494 

1.00445 

1.00406 

1.00344 

0.690 

0.686 

0.671 

0.665 

0.661 

0.659 

0.657 

0.657 

0.657 

0.659 

700.0 
000.0 

900.0 
1900.0 
1200.0 

1400.0 

1600.0 
1000.0 
2000.0 
2500.0 

0.9207 

0.7220 

0.6444 

0.9919 

0.4073 

0.4192 

0.3677 

0.3279 

0.2952 

0.2169 

907. t 

1030.0 

1190.0 

1200.0 

1930.0 

1770.0 

2020.0 

2270.0 

2920.1 
3140.0 

3.69 

3.67 

3.66 

3.SS 

3.64 

3.63 

3.62 

3.62 

3.61 

3.61 

1660.0 

1650.0 

1650.0 

1040.0 

1630.0 

1630.0 

1620.0 
1620.0 
1620.0 
1610.0 

0.00137 

0.00120 

0.00107 

0.600970 

0.000013 

0.000699 

0.000614 

0.000547 

0.000493 

0.000396 

0.109 

0.120 

0.129 

0.139 

0.150 

0.175 

0.192 

0.209 

0.229 

0.263 

16.2 

17.7 

19.2 

20.6 

23.4 
26.1 
29.6 

31.1 

13.5 

19.2 

0.106 

0.134 

0.162 

0.193 

0.261 

0.337 

0.422 

0.514 

0.615 

0.897 

1.00299 

1.00264 

1.00237 

1.00214 

1.00190 

1.00159 

1.00137 

1.00122 

l.oono 

1.00069 

0.661 

0.662 

0.662 

0.663 

0.664 

0.664 

0.664 

0.664 

0.664 

0.665 

3000-0 

0.1977 

3750.0 

3.60 

1610.0 

0.000330 

0.300 

44.6 

1 .22 

1.00074 

0.665 
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TMERMOOTNANIC PROPERTIES OF HELIUM 6 


TEMPERATURE VOLUME ISOTHERM ISOCHORf INTERNAL 

DERIVATIVE DERIVATIVE ENERGY 

OCG. R CU ET/l* CU ET-PSIA/L* PSIA/R 8TU/LP 


7.C 

0.07399 

727.0 

110.0 

9.279 

20.9? 

0.3100 

0.3920 

0.9102 

2091.0 

».* 

0.07970 

790.0 

91.9 

9.919 

29.61 

0.3759 

0.4229 

0.5160 

2059.0 

9.8 

0.07937 

799.0 

03.1 

9.096 

29.98 

0.4390 

0.4831 

0.5696 

2031.0 

10. 8 

0.07999 

792.0 

70.1 

5.269 

38.50 

0.9003 

8.5346 

0.5914 

2021.0 

11. S 

0.07690 

792.0 

75.3 

5.659 

31.10 

0.5578 

0.5251 

3.6164 

2009.0 

12.0 

0.07710 

72*. 0 

73.0 

6.077 

31.00 

0.6127 

0.5461 

0.6650 

1997. 0 

13.0 

0.07779 

719.0 

73.0 

6.52? 

32.95 

0.6655 

8.5661 

0.6749 

1906.0 

14.0 

0.07092 

669.0 

72.7 

6.900 

33.13 

0.7167 

8.9045 

3.7051 

1976.0 

19.0 

0.07907 

603.0 

72.6 

7.976 

33.63 

0.7665 

0.6017 

0.7355 

1967.0 

16.0 

0.07979 

660.0 

72.5 

7.903 

39.57 

0.9153 

0.6177 

0.7659 

1969.0 

17.0 

0.00096 

692.9 

72.6 

0.512 

35.33 

C • 8625 

0.6327 

0.7963 

1950.0 

U.O 

0.0*119 

637.0 

72.2 

9.060 

36.12 

0.9009 

3.6460 

0.0263 

1942.0 

19.0 

0.00197 

673.0 

71.9 

9.723 

37.09 

0.9597 

0.6599 

0.0533 

1932.0 

20.0 

0.00276 

609.0 

70.6 

10.91 

37.99 

1.009 

0.6710 

0.0794 

1922.0 

22.0 

0.00992 

903.0 

60.0 

11.09 

39.97 

1.106 

0.6927 

0.92*7 

1902.0 

29.0 

0.0*619 

990.0 

66.0 

13.39 

92.06 

1.198 

0.7097 

0.9735 

1803.0 

26.0 

0.0*796 

939.0 

69.7 

19.91 

99.23 

1.286 

0.7222 

i.c:3 

1864.0 

20.0 

0.00906 

913.0 

62.6 

16.99 

96. "*9 

1.367 

0.7320 

1.052 

1849.0 

36.0 

0.09100 

999.0 

60.9 

17.90 

90.53 

1.440 

0.7403 

1.009 

1839.0 

32.0 

0.09900 

976.0 

99.9 

19.91 

50.79 

1.512 

0.7466 

1.122 

1820.0 

39.0 

0.09622 

961.0 

96.2 

20.99 

53.31 

1.581 

P.7514 

1.152 

18C6.P 

36.0 

0.09*92 

997.0 

99.1 

22.51 

55.35 

1.647 

0.7550 

1.179 

1798.0 

30.0 

0.1009 

939.0 

92.0 

29.09 

57.73 

1.712 

0.7577 

1.203 

1709.0 

90.0 

0.1039 

929.0 

99.9 

25.69 

60.15 

1.774 

0.7599 

1.224 

1701.0 

99.0 

0.1099 

907.0 

99.1 

29.76 

66.39 

1.921 

0.7677 

1.260 

1768.0 

90.0 

0.1160 

396.0 

90.9 

33.09 

72.81 

2.056 

0.7662 

1.290 

1764.0 

99.0 

0.1239 

392.0 

37.2 

30.05 

79, 35 

2.101 

0.7600 

1.310 

1766.0 

60.0 

0.1313 

393.0 

J3, 

9 2.2? 

85.90 

2.296 

0.769S 

1.331 

1774.0 

70.0 

0.1969 

902.0 

20.7 

90.96 

99.36 

2.502 

0.7715 

1.342 

1800.0 

60.0 

0.1610 

919.0 

29.0 

50.09 

112.0 

2.601 

0.7725 

1.341 

1836.0 

90.0 

0.1779 

990.0 

21.7 

67.06 

126.2 

2.839 

0.7727 

1.336 

1876.0 

too. 0 

0.1929 

963.0 

19.2 

75.19 

119.5 

2.979 

0.7724 

1.329 

1920.0 

120.0 

0.2239 

912.0 

19.0 

91.27 

165.9 

3.220 

0.7709 

1.313 

2010.0 

190.0 

0.2997 

966.0 

13.3 

107.1 

192.8 

3.422 

0.7690 

1.299 

2101.0 

160.0 

0.2*93 

617.0 

11.9 

122.0 

217.9 

7.594 

0.7670 

1.208 

2190.0 

100.0 

0.3190 

669.0 

10.2 

130.3 

293.6 

3.745 

8.7652 

1.279 

2277.0 

200.0 

0.3999 

723.0 

9.10 

193.0 

269.0 

3.000 

0.7635 

1.272 

2361.0 

290.0 

0.9209 

099.0 

7.22 

192.0 

332.3 

4.162 

0.7602 

1.260 

2562.0 

300.0 

0.9999 

907.0 

9.90 

229.* 

395.1 

4.391 

0.7570 

1.253 

2769.0 

390.0 

0.9697 

1120.0 

9.12 

267,7 

997.6 

4.5*4 

0.7560 

1.260 

2926.0 

900.0 

0.6939 

1290.0 

6.97 

309.3 

519.9 

4.790 

8.7547 

1.246 

3892.0 

990.0 

0.7179 

1300.0 

3.97 

392.9 

502.? 

4.897 

0-7536 

1.244 

3251.0 

900. 0 

0.7920 

1910.0 

3.97 

300.3 

699.3 

5.020 

0.7520 

1.243 

3403.0 

000.0 

0.9900 

1700.0 

2.90 

995.2 

760.5 

5.254 

0.7516 

1.241 

3680.0 

700.0 

1.000 

2060.0 

2.99 

530.0 

092.6 

5.446 

0.7507 

1.261 

3954.0 

MO .0 

1.236 

2310.0 

2.23 

609.7 

1017.0 

5.611 

0.7501 

1.240 

6203.0 

900.0 

1.309 

2970.0 

1.99 

679.3 

1191.0 

5.757 

0.7697 

1.269 

6630.0 

llOt.O 

1.932 

20M.0 

1.79 

799.0 

1269.0 

9.080 

0.7493 

It 260 

4662.0 

1200.0 

1.020 

3370.0 

1.69 

903.2 

1913.0 

6.114 

0.7400 

1.260 

9801.0 

1900.0 

2.129 

3900.0 

1.20 

1052.0 

1761.0 

6.305 

8.7404 

1.260 

9460.0 

1000.0 

2.621 

6630.0 

1.12 

1202.0 

2009.9 

6.471 

0.7401 

1.240 

9030.0 

1900.0 

2.710 

6900.0 

1.00 

1391.0 

2297.9 

6.617 

0.7479 

1.260 

•171.0 

2000.0 

3.019 

9690.0 

0.090 

1900.1 

2909.1 

6.747 

0.7477 

1.240 

6499.0 

2900-0 

3.797 

0020.0 

0.717 

1*73.0 

3125.0 

7.024 

0.7474 

1.240 

7241.0 

1010.0 

6.999 

•190.0 

0.990 

2299.0 

3765.0 

7.250 

0.7472 

1.240 

7910.0 


• TNO-PMASE AOUNOORV 


# 


TMCftMOftNYSICAL PftOPfftTJfS OP HClIUH % 


ltIO PS IA ISOS Aft 


TCNPtftATUftC OCNSXTY V<OH/OV> WDP/OU) -V<OP/OV) 

P v T 

0C6. ft lft/CU FT BTU/LS PSIA-CU FT/BTU PSIA 


(OV/OTl/V THCftPAL VISCOSITY 
P CONDUCTIVITY 

t/OFS. ft BTUSFT-Mft-ft LB/PT-SEC 
X 1106 


TMEftNAL OIELECTftXC 
OIFFUSIVITY CONSTANT 
SQ FT/Nft 


7 .B 
0.0 
1.1 
11. 0 
11. • 
12*1 
13.0 
t*.Q 
15. • 

13.52 

13.34 

13.27 

13.14 

13.04 

12.44 

12.05 
12.75 

12.45 

45.7 
54.4 

40.7 
74.9 

74.3 

02.4 

04.4 

44.5 
07.4 

70.7 

14.2 

13.0 
11. 0 

11.4 

14.4 

10.0 
4.75 
9.54 

4030.0 
14000.9 
10004.0 

9400.0 

9440.0 

4454.0 
9140.9 
0914.4 

0444.0 

3.4112 

0.00415 

0.00024 

0.00709 

0.00777 

0.00701 

0.00795 

0.00015 

0.004*0 

0.62*0 

0.0257 

0.0274 

0.029* 

0.0311 

0.0325 

0.03*1 

0.0352 

0.0342 

23.5 
14.4 
15.9 

13.6 
12.2 
11.0 
10.1 

9.33 

6.71 

0,003*7 

0.00372 

0.00349 

o.eesra 

0.00304 
0. 00390 
0.00392 
0.00391 
0.00304 

1*41941 

1.02093 

1.92913 

1.92921 

1.02420 

1.02034 

1.020*2 

1.020*9 

>.02055 

1.44 

1.37 

1.10 

1.00 

0.073 

0.7*5 

0.721 

0.473 

0.437 

' 


14.4 

17.0 

10.0 

15.0 

20.0 
22.0 
21.1 
26.0 
20.0 
30.0 

12.54 

12.43 

12.32 

12.20 

12.04 

11.05 
11.41 
11.37 
11.13 
10.04 

00.9 

49.2 

09.9 
44.4 

41.7 

43.2 
44.4 

45.3 

45.9 

44.4 

9.34 

9.20 

9.04 

0.07 

0.70 

0.34 

0.11 

7.07 

7.40 

7.51 

0370.0 

0114.0 

7050.0 

7400.0 

7340.0 

4900.0 
4400.3 

4000.0 

5710.0 

5370.0 

0.00040 

0.00092 

0.00914 

0.00934 

0. C 0959 

0.0100 

0.0103 

0.0104 

0.0110 

0.0113 

0.0371 

0.0370 

0.030* 

0.0309 

0.0343 

0.0349 

0.0*02 

0.0*0* 

0.0*9* 

0.0*0* 

0.20 

7.77 

7**0 

7.04 
4.41 
4.34 

4.04 
4.02 
5.43 
5.*0 

0.00304 
4.04302 
6. **370 
0.0*37* 
0.00370 
0.00343 
0.04394 
0.00391 
0.103*4 
0.043*1 

1.02041 

1. Q 2047 

1.02072 

1.02077 

1.02002 

1.02090 

1.02094 

1.02100 

1.02102 

1.02101 

0.410 

0.504 

0.573 

0.559 

0.5*9 

0.539 

0.520 

0.529 

0.527 

0.531 



32.0 
3*.0 

34.0 

30.0 
40. • 

10.44 

10.34 

10.15 

4.444 

4.472 

47.3 

90.0 

40.0 
144.0 

141.4 

7.35 

7.20 

7.04 

4.92 

4.74 

5070.0 

4740.0 

4440.0 

4310.0 

4110.0 

0.0115 

0.0117 

0.0119 

0.0121 

0.0121 

0.9*02 

0.0*01 

0.0340 

0.034* 

0.039* 

9.34 

5.27 

9.24 

9.19 

5.11 

0.00337 
C . 00335 
0.00333 
0.00332 
.60333 

1.02099 
1.02095 
1.02009 
1.32000 
1. 63070 

0.930 

0.9*5 

0.55* 

0.542 

0.571 


« 

45.0 

50.1 
55 .S 

40. • 
74. • 
00. • 
40.0 
100-4 

124.4 

140.4 

4.101 

0.545 

0.070 

7.417 

4.430 

4.174 

5.434 

5.144 

4.444 

3.424 

104.0 

144.0 

112.0 

117.0 

120.0 

140.4 

152.4 

149.4 

144.4 
214.0 

4.49 
4.23 

5.44 
5.74 

5.45 
5.19 
4.94 
4.03 

4.50 
4.42 

3740.0 

3340.0 

3140.0 

2990.0 

2750.0 

2594.0 

2409.0 

2404.0 

2244.0 

2214.0 

0. 512? 

0.0120 

9.4117 

0.0113 

0.0105 

0.00457 

0.00077 

0.00094 

0.09440 

0.00142 

0.0309 

0.0305 

0.0303 

0.0302 

0.0303 

0.0300 

0.0344 

0.0*04 

0.0*24 

0.0*93 

9.14 
9.44 

5.14 

5.15 
5.31 
5. *9 
5.47 
5.07 
4.74 
4.70 

0.04337 

4.043*4 
0.44340 
0*00374 
0.04*14 
4.00*44 
0.44524 
1. 04545 
9.09730 
0.00005 

1.02030 

1.01997 

1.01490 

1.01940 

1.01744 

1.0149* 

1.41997 

1.41504 

1.9139* 

1.91224 

0.59* 

0.41* 

0.432 

0.4*7 

4.444 

4.401 

0.400 

0.452 

4.44* 

4.441 



140.4 

140.4 

200.4 

254.4 

300.4 

354.4 

444.4 

444.4 

544.4 

444.4 

3.504 

3.144 

2.441 

2.374 

2.414 

1.754 

1.553 

1.343 

1.243 

1.444 

241.4 

247.4 

292.4 

359.4 

417.4 

479.4 

541.4 

443.4 

449.4 
744.9 

4.29 

4.20 

4.12 

3.94 

3.91 

3.04 

3.02 

3.70 

3.74 

3.72 

2144.4 

2124.9 

2944.4 

2034.4 

1949.4 

1949.9 
1444.0 

1434.9 

1919.4 

1454.9 

4.0053* 

0.40*00 

4.00*34 

0.09359 

4.04344 

4.99241 

9.94234 

9.04204 

4.49147 

4.90197 

0.0*79 

0.0504 

0.0532 

9.0590 

0.0441 

0.0722 

0.4740 

4*4434 

4.4449 

I .499* 

7.11 

7.91 

7.74 

4.79 

9.47 

14.4 

11.* 

1 2.2 
13*4 
1**4 

0*0104 

4.4125 

0.01*5 

4*0201 

0.0242 

4.033? 

0.0*03 

9.0*03 

0*0947 

4.4793 

1*41124 

1*41434 

1*94493 

1.4404* 

1*44495 

1.44412 

1.449*7 

1.44*9* 

1.44*51 

1.94393 

• •444 
4.49* 
4.444 
4.44* 

• •444 
4.457 
4.494 
4.499 

4.494 

9.494 

i • 


744.4 

444.4 

944.4 

1444.4 

1244.4 

1444.4 
1444.4 

1444.4 

2444.4 

2944.4 

4.4141 

4.4494 

4.7229 

4.4927 

4.9444 

4.4744 

4.4119 

4.3474 

4.3317 

4.2442 

912.4 

1444.9 

1144.4 

1294.4 

1934.9 

1744.9 

2924.9 

2274.9 

2929.4 

3144.4 

3.74 

3.49 

3.47 

3.44 

3.44 

3.43 

3.42 

3.42 

3.41 

3.41 

1444.4 

1074.4 

1444.9 

1494.4 

1444.4 

1434.4 

1434.9 
1424*4 
1424*4 

1424.9 

9*99134 

9.44124 

9.44147 

4.444447 

9*444419 

4*949444 

4*499412 

9.4449*4 

4*444*92 

4.444349 

4.114 

9.129 

9.134 

4.134 
4.154 
1.175 
4.143 
4.249 
9.224 
9.24* 

14*2 

17.7 

19.2 
24*7 
>3.* 
24*1 

24.4 
31*1 

33.5 

35.2 

1.0*43 

4.114 
4.1*9 
0.172 
0.233 
9. 341 
9* T 7§ 
9. *90 
4.4*7 
9*790 

1*49333 

1.49254 

1.9424* 

1.942*9 

1.44242 

1.9417* 

1.44153 

1.49137 

1.49123 

1.49445 

4.444 

4.441 
(.442 

4.442 
0.443 
4.44* 
4.44* 
4.44* 
4.44* 
9.44* 

* 

i 

f / 


3444.4 

4.2223 

3744.9 

3.44 

1419.9 

4*944339 

4.344 

**•4 

1*94 

1.44443 

4.445 

I 



• TMO-PHASC BOUNOAftY 


\ 




$ 


2000 PSIA 

ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 



DERIVATIVE 

DERIVATIVE 

OEG. R 

C'J ft/lb 

CU FT-PSIA/LB 

PSIA/R 

a . 0 

0.07329 

799.0 

102. 0 

9.0 

0.07394 

609.0 

69.4 

10.0 

0.37454 

809.0 

82.2 

11.0 

0.07509 

631.0 

78.2 

1?.Q 

0.07564 

789.0 

76.1 

13.0 

0.07620 

775.0 

75.0 

14.0 

0.07677 

760.0 

74.6 

15.0 

0.07736 

745.0 

74.5 

16.0 

0.07797 

729.0 

74.5 

17.0 

0.07860 

714.0 

74.5 

10.0 

0.07926 

699.0 

74.5 

19.0 

0.07996 

685.0 

73.9 

„ 2C . 0 

0.08067 

671.0 

73.2 

22.0 

0.08215 

644.0 

71.7 

24.0 

0.08369 

619.0 

69. 6 

26. 0 

0.00530 

596.0 

67.8 

26.0 

0.06696 

573.0 

65.9 

30.0 

0.08676 

553.0 

64.0 

32.0 

0.09063 

534.0 

62.0 

34.0 

0.09257 

516.0 

59.9 

j 36.0 

0.69459 

502.0 

57.0 

30.0 

0.09669 

469.0 

55.7 

40. r. 

0.09865 

477.0 

53.7 

t 45.0 

0.1045 

455.0 

48.9 

! 50.0 

0.1106 

441.0 

44.6 

\ 55.0 

0.1169 

433.0 

41. 7 

1 60.0 

0.1234 

436.0 

37.3 

i 70.0 

0.1366 

436.0 

31.7 

60.0 

0.1506 

650.0 

27.5 

90.0 

0.1645 

668.0 

24.1 

100.0 

0.1764 

490.0 

21.5 

120.0 

6.2663 

530.0 

17.6 

140.0 

0.234W 

500.0 

14.8 

160.0 

0.2619 

640.0 

12.6 

16C.0 

9.2889 

692.0 

11.3 

260.0 

0.3161 

769.0 

10.1 

250.0 

0.3836 

677.0 

6.02 

300.0 

8.4907 

1010.6 

6.65 

350.0 

0.9179 

1140.0 

5.68 

’ 400,0 

0.9842 

1270.0 

• 96 

i 650.0 

8.6908 

1400.0 

6.61 

H 900.0 

0.7174 

1930.0 

3.97 

i 600.0 

0.8939 

160C.0 

3.31 

‘ 700.0 

0.9836 

2060.3 

2.63 

600.0 

1.117 

2320.0 

2.48 

i 900.0 

1.290 

2990.0 

2.21 

1000.0 

1.363 

2690.0 

1.99 

itoo.o 

1.696 

3300.0 

1.66 

1400.0 

1.916 

3910.0 

1.42 

1600.0 

2.163 

4640.0 

1.26 

1800.0 

2.690 

6970.0 

1.11 

2000.0 

2.717 

9900.0 

1.16 

| 2900.0 

3.364 

6630.0 

0.797 

3000.0 

4.092 

6160.0 

0.664 


THERMODYNAMIC PROPERTIES OF HELIUM 4 


INTERNAL 

ENERGY 

8TU/LB 


0.3505 

0.44*4 

0.5466 

2136.0 

0.4163 

0.4954 

0.5653 

2105.0 

0.4787 

0.5116 

6.5978 

2092.8 

0.5365 

0.5266 

0.6165 

2060.0 

0.5912 

0.5473 

0.6405 

2066.0 

0.6435 

0.5652 

0.6667 

2058.0 

0.6940 

0.5822 

0.6940 

2049.0 

0.7429 

0.5983 

0.7220 

2040.0 

0.7905 

0.6136 

0.7506 

2033.0 

0.6370 

0.6262 

0.7795 

2026.0 

0.0625 

0.6422 

0.6064 

2019.0 

0.9324 

0.6551 

0.6344 

2010.0 

0.9813 

0.667? 

0.0596 

20C1.0 

1.076 

0.6669 

0.9081 

1963.0 

1.167 

0.7067 

0.9516 

1965.0 

1.253 

0.7201 

0.9904 

1948.0 

1.332 

0.7304 

1.027 

1933.0 

1.404 

0.7395 

1.063 

1919.0 

1.474 

0.7463 

1.096 

1967.0 

1.541 

0.7515 

1.125 

1895.0 

t.607 

0.7554 

1.152 

1804.0 

1.669 

0. 7564 

1-176 

1875.0 

1.730 

0.7606 

1.190 

1866.0 

1.0Y4 

0.7646 

1.244 

1851.0 

2.007 

0.7674 

1.277 

1643.0 

2.130 

0.7694 

1.362 

1642.0 

2.244 

0.7709 

1.316 

1646.6 

2.449 

0.7736 

1.334 

1667.6 

2.627 

0.7742 

1.338 

1897.6 

2.785 

0.7747 

1.335 

1934.0 

2.925 

0.7745 

1.329 

1974,6 

3.166 

0.7732 

1.315 

2058.0 

7.366 

0.7713 

1.302 

2144.0 

3.541 

0.7693 

1.290 

2236.6 

7.692 

0.76T3 

1.261 

2314.6 

3.627 

0.7656 

1.274 

2396.6 

4.110 

0.7619 

1.261 

2593.8 

4.73® 

0.7593 

1.254 

2777.6 

4,5*2 

0.7573 

1.249 

2991.6 

4.648 

0.7596 

1.246 

3115.6 

4.645 

0.7547 

1.244 

3272.6 

4.976 

0.7537 

1.243 

3423.6 

5.262 

6.7924 

1.241 

3706.6 

9.394 

0.7914 

1.241 

3969.6 

5.559 

0.7566 

1.246 

4217.0 

5.769 

0.7902 

1.246 

4491.6 

5.636 

0.7496 

1.246 

4674.6 

6.662 

6.7492 

1.246 

9091.6 

6.243 

6.7460 

1.242 

9477.6 

6.419 

0.7465 

1.2*0 

9638.6 

6.969 

0.7462 

1.746 

6179.6 

6.699 

6.7461 

1.246 

6561.0 

6.972 

6.7477 

1.246 

7246.6 

7.196 

6.7479 

1.246 

7922.0 


• TWO-PHASE BOUNDARY 





thermophysical properties nr helium * 


2030 PSIA ISOBAR 


TEMPERATURE OfcNSITY 
DEC. R L8/CU FT 


V(DH/OV> VtOP/OUl OP/OVI 

P v T 

BTU/LB PSIA-CU FT/BTU PSIA 


COV/DT) /V THERMAL VISCOSITY 
P CONDUCTIVITY 

1/OEG. R 8TU/FT-MR-R LB/FT-SEC 
X 1CE*6 


THERMAL OIELECTRIC PRANOTL 

DIFFUSIVITY CONSTANT NUMBER 

SO FT/HR 



0.0 

13.64 

56.9 

16.9 

9.0 

13.92 

71.7 

13.3 

10.0 

13.42 

76.9 

12.0 

11.0 

13.32 

04.1 

11.1 

12.0 

13.22 

07.0 

10.5 

13.0 

13.12 

90.4 

10.1 

14.0 

13.03 

92.2 

9.01 

19.0 

12.93 

93.4 

9.63 

16.0 

12.03 

94.3 

9.46 

17.0 

12.72 

95.0 

9.32 

10.0 

12.62 

95.7 

9.19 

19.0 

12.91 

96.7 

9.02 

20.0 

12. *0 

97.6 

6.05 

22.0 

12.17 

99.4 

9.55 

24.0 

11.99 

101.0 

a. 27 

26.0 

11.72 

102.0 

0.03 

28.0 

11.90 

103.0 

7.64 

30.0 

11.27 

104.0 

7.69 

32.0 

11.03 

104.0 

7.52 

34.0 

10.00 

105.0 

7,30 

36.0 

10.97 

106.0 

7.24 

30.0 

10.34 

107.0 

7.11 

*0.0 

10.12 

100.0 

6.90 

49.0 

9.969 

111.0 

6.66 

90.0 

9.043 

114.0 

6.42 

99.0 

0.999 

116.0 

6.16 

60.0 

0.104 

123.0 

5.97 

70.0 

7.300 

134.0 

5.62 

00.0 

6.640 

149.0 

5.34 

90.0 

6.079 

150.0 

5.12 

100.0 

9.604 

170.0 

4.95 

120.0 

4.047 

199.0 

4.60 

1*0.0 

4.273 

221.0 

4.50 

160.0 

3.024 

246.0 

4.36 

110.0 

3.462 

272.0 

4.26 

210.0 

3.164 

297.0 

4.10 

290.0 

2.607 

360.0 

4.0* 

300.0 

2.219 

422.0 

3.94 

390.0 

1.932 

404.1 

3.00 

410.0 

1.712 

946.0 

3.04 

490.0 

1.937 

600.0 

3.00 

§00.0 

1.394 

670.0 

3.70 

600.0 

1.176 

793.0 

3.74 

700.0 

1.017 

917.0 

3.71 

000.0 

0.0994 

1040.0 

3.69 

900.0 

0.0000 

1160.0 

3.60 

1000.0 

0.7230 

1290.0 

3.66 

1200.0 

0.6062 

1930.0 

3.69 

1400.0 

0*9210 

1700.0 

3.64 

1600.0 

0.4901 

2030.0 

3.63 

1000.0 

0.4002 

2200.0 

3.62 

2000. 0 

0.3661 

2920.0 

3.61 

2900.0 

0.2999 

3140.0 

3.61 

3000.0 

0.2460 

3760.0 

3.60 


10900.0 

0.00930 

0.0260 

22.3 

10900.0 

0.00016 

0.0287 

10.4 

10900.0 

O.CO750 

0.0306 

15.6 

10700.0 

0. 10733 

0.0324 

13.9 

10400.0 

0.0C729 

0.0340 

12.4 

10200.0 

0.00737 

8.0354 

11.3 

9900.0 

0.0075? 

0.0367 

10.4 

9630.0 

0.00773 

0.0378 

9.65 

9190.0 

0.00796 

0.0367 

9.04 

9000.0 

1.00830 

0.0395 

0.53 

0020.0 

0.00044 

8.040? 

8.10 

0560.0 

0.00063 

0.0407 

7.7? 

8110.0 

0.00601 

0.0411 

7.41 

7040.0 

0.00914 

0.0419 

6.90 

7400.0 

0.00944 

0.04?? 

6.52 

6980.0 

0.00971 

0.0424 

6.23 

6590.0 

0 . 9 ICO 

0.0*2* 

6.00 

6230.0 

0.0103 

0.0424 

5.0? 

5900.0 

0.0105 

0.0423 

5.60 

5590.0 

0.0107 

0.0421 

5.57 

5310.0 

0.0109 

0.0419 

5.49 

5060.0 

0.0110 

0.0417 

5.42 

4830.1 

0.0111 

0.0414 

5.37 

4359.0 

0.0113 

0.0409 

5.29 

39*0.0 

0.0112 

0.0404 

5.27 

3700.0 

0.0110 

0.0401 

5.29 

349C.0 

0.0107 

0.03*9 

5.33 

3100.0 

0.0100 

0.0399 

5.46 

2990.0 

0.00920 

0.0403 

5.6? 

2050.0 

0.00647 

0.0410 

5.01 

275C.0 

0.00702 

0.0418 

6.00 

2610.0 

0.00674 

0.0440 

6.40 

2510.0 

P. 00590 

1.0463 

6.01 

2450.0 

0.00524 

0.0409 

7.21 

2400.0 

0.00472 

0.0915 

7.61 

2360.0 

0.00429 

0.0541 

7.07 

2290.0 

0.00391 

0.0609 

6.83 

2240.0 

0.09297 

0.0666 

9.74 

2200.0 

0.00290 

0.9720 

10.6 

2100.0 

0.00220 

0.1706 

11.5 

2190.0 

0.00205 

0.0841 

12*3 

2140.0 

0.00106 

0.0099 

13.1 

2110.0 

0.00196 

0.100 

14.7 

20*0.0 

0.01139 

0.1&0 

16.2 

2000.0 

0.00119 

0.120 

17.0 

2070.0 

0.00107 

0.130 

19.2 

2060.0 

0.000961 

0.139 

20.7 

2090.1 

0.000006 

0.190 

23.4 

2040.0 

0.000696 

0.176 

26.1 

2030.0 

0.000611 

0.193 

28.6 

2030. • 

0.100949 

0.209 

31.1 

2030.0 

0.000491 

0.229 

33.9 

2020.0 

0.000399 

0.264 

39.2 

2010.0 

0.100330 

0.300 

44.6 


0.00390 
0.00362 
0.00301 
0 .60334 
0.00401 
0.00609 
0.00406 
0.00409 
9.00402 


0.00390 

0.00394 

0.00390 

0.00306 

0.00370 

0.00371 

0.00369 

0.00399 

0.00394 

0.Q0390 


0.00346 

0.00344 

0.00342 

0.03342 


0.00344 

0.00390 

0.00360 

0.00374 

0.00410 

0.0049* 

0.00909 

0.00962 

0.00609 

0.00633 


0.00990 

0.0116 

0.0134 

0.0104 

0.0240 

0.0302 

0.0360 

0.0440 

0.0916 

0.06S3 


0.6073 

O.ltO 

0.131 

0.196 

0.210 

0.271 

0.339 

0.413 

0.493 

0.719 


1.01900 

1.01991 

1.02001 

1.02009 

1.02016 

1.02024 

1.02031 

1.02030 

1.02044 


1.02091 

1.02097 

1.02063 

1.02066 

1.02070 

1.02006 

1.02093 

1.02090 

1.02101 

1.02102 


1.02101 

1.02090 

1.02094 

1.02000 


1.02069 

1.02034 

1.01996 

1.01994 

1.01662 

1.01760 

1.01676 

1.01991 

1.01430 

1.01310 


1.01201 

1.01100 

1.01029 

1.00072 

1.00797 

1.00660 

1.00990 

1.00941 

1.00494 

1.00421 


1.00367 

1.00329 

1.00292 

1.11264 

1.00223 

1.00193 

1.00170 

1.00191 

1.00137 

1.00110 


1.64 

1.39 

1.11 

0.991 

0.843 

0.769 

0.707 

0.664 

0.631 


0.606 

0.987 

0.970 

0.998 

0.940 

0.930 

0.924 

0.923 

0.926 

0.930 


0.936 

0.943 

0.991 

0.999 


0.900 

0.600 

0.610 

0.633 

0.697 

0.672 

0.601 

0.606 

0.690 

0.600 


0.609 

0.602 

0.660 

0.662 

0.690 

0.696 

0.694 

0.694 

0.699 

0.697 


0.699 

0.660 

0.061 

0.662 

0.663 

0.663 

0.664 

1.664 

0.664 

0.664 


0.901 


1.00092 


0.064 
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THERMODYNAMIC PROPERTIES OP HELIUM 6 

2508 PS IA ISOBAR 


TEMPERATURE 

VOLUME 

isotherm 

ISOCHORE 

internal 

EHTMALPV 

ENTROPY 

cv 

CP 

velocity 



DERIVATIVE 

DERIVATIVE 

ene*:y 





OP SOUND 

DEG* R 

CU FT/L9 

CO FT-PSIA/IB 

PSIA/R 

BTU/lt 

BTU/LB 

6TU/LB-R 

6TU 

/ LB -R 

PT/SEC 

9.0 

0.07096 

939.0 

100.0 

9.987 

38.75 

0.3617 

0.5652 

0.6500 

2272.0 

10.0 

0.07169 

962.0 

96.0 

6.316 

39.61 

0.6292 

0.5620 

0.6309 

2256.0 

11.0 

0.07198 

939.0 

06.2 

6.716 

60.06 

0.6691 

0.9663 

0.6298 

2239.0 

12.0 

0.07269 

930.0 

«i.9 

7.122 

68.66 

0.5666 

0.5556 

0.6398 

2227.0 

13.0 

0.07291 

910.0 

79.7 

7.566 

61.30 

0.5962 

0.5669 

6.6559 

2217.0 

16.0 

0.07330 

906.0 

70.0 

7.979 

61.95 

6.6655 

0.5709 

6.6766 

2209.0 

19.0 

0.07309 

009.0 

78.6 

6.628 

62.62 

0.6929 

0.5913 

0.6966 

2203.0 

16.0 

0.07636 

876.0 

70.8 

8.691 

63.31 

0.7376 

0.6061 

0.7203 

2190.0 

17.0 

0.07609 

060.0 

79. t 

9.370 

66.0? 

0.7631 

6.6172 

0.7956 

2193.0 

ie.« 

0.07930 

069.0 

79.6 

9.065 

66.76 

0.8266 

6.6365 

0.7720 

2109.0 

19.0 

0.07993 

§30.0 

79.2 

10.60 

69.66 

0.6769 

0.6629 

0.7961 

215?. 0 

20.0 

0.07691 

610.0 

76.9 

11.4? 

66.56 

0.922* 

6.6592 

0.0206 

217v* 0 

22.0 

0.07760 

790.0 

77.9 

12.66 

68.63 

1.016 

0.6766 

0.0673 

2162*9 

2i>.0 

0.07091 

769.0 

76.6 

13.80 

50.61 

1.102 

0.6906 

3.9099 

2168.0 

26.0 

0.00017 

761.0 

76.7 

15.36 

52.67 

1.186 

0.7139 

0.9666 

2136.0 

26.0 

0.06160 

710.0 

73.0 

16.79 

56.51 

1.26? 

0.7250 

0.9013 

2121.0 

30.0 

0.00206 

697.0 

71.6 

16.15 

56.51 

1.331 

0.7366 

1.816 

2110.0 

32 . 0 

0.90629 

676.0 

69.7 

19.55 

58.57 

1.397 

0.7665 

1.067 

2099.0 

36.0 

0.00979 

697.0 

67.6 

20.96 

60.69 

1.661 

0.7507 

1.079 

2000.0 

36.0 

0.00733 

660.0 

69.0 

22.66 

62.67 

1.526 

0.7555 

1.100 

2070.0 

36.0 

0.00093 

626.0 

66.0 

23.92 

69.09 

1.586 

0.7591 

1.126 

2060.0 

60.0 

0.09097 

609.0 

62.0 

29.63 

67.36 

1.662 

0.7620 

1.166 

2060.0 

69.0 

0.09609 

979.0 

97.3 

29.26 

73.21 

} .780 

0.7669 

1.193 

2062.0 

90.0 

0.09968 

996.0 

92.9 

33.22 

79.28 

1.307 

0.7700 

1.231 

2829.0 

99.0 

0.1063 

960.0 

60.8 

37.23 

89.51 

2.02C 

0.7723 

1.261 

2022.0 

60.0 

0.1093 

931.0 

69.2 

61.26 

91.88 

2.137 

0.7761 

1.266 

2020.0 

70.0 

0.1197 

929.0 

30.9 

69.66 

166.9 

2.337 

8.7767 

1*313 

2927.0 

00.0 

0.1309 

931.0 

33.9 

57.67 

116.1 

2.516 

0.7706 

1.326 

2066.0 

90.0 

0.1619 

966.0 

29.9 

65.60 

131.6 

2.670 

0.7792 

1.329 

2073.0 

100.0 

0.1929 

961.0 

26.7 

76.05 

166.6 

2.810 

9.7769 

1.326 

2105.0 

120.0 

0.1767 

606.0 

21.9 

90.25 

171.1 

3.051 

0.7756 

1.316 

2176.0 

160.0 

0.1960 

691.0 

10.9 

106.3 

197.6 

3.256 

0.7766 

1.387 

2252.0 

100.0 

0.2180 

700.0 

16.6 

122.1 

223.6 

3.626 

6.7767 

1.296 

2339.0 

100-0 

0.2607 

791.0 

16.1 

137.0 

269.2 

3.560 

6.7726 

1.287 

2687.0 

200.« 

0.2626 

002.0 

12.6 

153.6 

276.9 

3.715 

0.7765 

1*279 

2686.0 

290.0 

0.3166 

932.0 

10.0 

191.9 

338.6 

3.998 

0.7663 

1*265 

2669.0 

360.0 

0.3701 

1060-0 

8.29 

230.1 

601.6 

6.226 

6.7631 

1*256 

2865.0 

390.0 

0*6239 

1190.0 

7.09 

260.1 

666.1 

6.621 

0.7666 

1*291 

3812.0 

600.0 

0.6760 

1320.0 

6.19 

305.0 

926.5 

6.506 

0.7566 

1*267 

3172.0 

690.0 

0.9300 

1690.0 

9.90 

363.9 

566.6 

6.735 

6*7573 

1.265 

3329.0 

900.0 

0.9031 

1900.0 

6.99 

301.1 

651.9 

6.666 

6.7961 

1.263 

3671.0 

*00.0 

0.6096 

1060.0 

6.12 

690.1 

775.2 

5.092 

0*7966 

1.261 

3769.0 

700.0 

0.7997 

2110.0 

3.96 

530.9 

699.1 

5*206 

0.7532 

1*260 

6006.0 

001.0 

0.9021 

2370.0 

3.09 

605.7 

1623.0 

9.669 

6.7923 

1.260 

6292.0 

901.0 

1.000 

2630.0 

7.79 

600.9 

1167.0 

9.999 

0.7517 

1.260 

6603.0 

1000.0 

1.119 

2090.0 

7.60 

759.2 

1271.6 

9.726 

0*7911 

1.260 

6706.0 

1200.0 

1. 320 

3620.0 

2.07 

906.9 

1919.0 

9*992 

0*7506 

1.239 

9117.0 

1600.0 

1.961 

3990.0 

1.77 

1096.0 

1767.0 

6.163 

0-7690 

1*260 

5900.0 

1000.1 

1.796 

6600.0 

1.99 

1203.0 

2015.0 

6.300 

0.7696 

1.260 

5890.0 

1000.0 

1.967 

9010.0 

1.30 

1392.0 

2263.0 

6*696 

0.7691 

1*260 

6196.0 

2000.0 

2.100 

9960.0 

1.76 

1901.0 

2911.6 

6*569 

0.7609 

1*260 

0917.0 

2900.0 

2.716 

6070.0 

1.999 

1076.0 

3131.0 

6.662 

0.7669 

1.260 

7299.0 

3000.0 

3.260 

0190.0 

0*029 

2267.0 

3791.9 

7*066 

0.7682 

1*260 

7932.0 
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THERM OP HYSXCAL PROPERTIES OF HELIUM 4 


2990 PSIA ISOBAR 


TEMPERATURE OENSITY 
OEG* * LB/CU FT 


V (DH/DV) V tOP/OO) -V«OP/DV>_ 

P VI 

BTU/L8 PSIA-CU FT/BTU PSIA 


«0V/DT>/V THERMAL VISCOSITY THERMAL DIELECTRIC PRAMDTL 

P CON DUC T I V I T V OIFFUSIVITT CONSTANT NUMBER 

1/OCG. R BTU/FT-HR-R LB/FT-SEC SB FT/HR 
X 1BE*« 




9.0 

14.10 

79.2 

14.1 

13200.0 

0.00820 

0.0314 

26 .2 

0.00343 

1.01935 

1.95 



10.0 

13.99 

68.4 

12.4 

13200.0 

0.00714 

0.0339 

21.8 

0.00379 

1.01947 

1.48 

\ 


11. o 

13.69 

99.3 

11.4 

13000.0 

0.00661 

0.0394 

18.7 

0.00405 

1.01957 

1.20 

\ 


12.0 

13.60 

100.0 

10.7 

12B00.0 

0.00636 

0.0372 

16.5 

••00422 

1.01965 

1.02 



13.0 

13.72 

103.0 

10.3 

12600.0 

0.00633 

0.0389 

14.7 

0.00432 

1.01974 

0 • 894 



14.0 

13.63 

109.0 

10.0 

12300.0 

0.00640 

0.0483 

13.4 

0.00438 

1.01902 

0.606 



15.0 

13.94 

107.0 

9.62 

12000.0 

0.00&53 

0.8419 

12.3 

0.00440 

1.01990 

f .741 

, ’• 


16.0 

13.49 

100.0 

9.o9 

11800.0 

0.08670 

0.0426 

11.4 

0.10440 

1.01998 

(J.692 



17.0 

13.36 

108.0 

9.99 

11900.0 

1.00669 

0.0435 

10.6 

0.00437 

1.02009 

0.656 


. .* 

18-0 

13.27 

109.0 

9.90 

11200.0 

0.00709 

0.0443 

10.0 

0.00432 

1.02013 

0.628 


♦ 

19.0 

13.17 

110.0 

9.39 

18900.0 

0.00724 

0.0449 

9.46 

0.00428 

1.02020 

0.604 


” 

20 0 

13.07 

111.0 

9.21 

10700.1 

0.00739 

0.0494 

9.00 

0.00424 

1.02020 

0.565 


i 

, 22.0 

12.67 

113.0 

0.91 

10200.0 

0.00766 

0.0462 

8.27 

0.00414 

1.02041 

0.599 


. ‘ 1 

2<»* 0 

12.67 

119.0 

6.63 

9700.0 

0.00780 

0.0467 

7.72 

0.00405 

1.02093 

0.942 



i '*6,0 

12.47 

117.0 

0.36 

9290.0 

0.00807 

0.0469 

7.30 

0.00390 

1.02064 

0.530 



26.0 

12.27 

118.0 

8.20 

6620.0 

0.00828 

0.0471 

6.97 

0.00391 

1.02074 

0.923 


• • 3 

30.0 

12.07 

120.0 

8.04 

8410.0 

0-00849 

0-0471 

6.71 

Q.003S4 

1.02002 

0.92t 



32.0 

11.66 

121.0 

7.69 

6020.0 

0.00666 

0.0470 

6.58 

0.00370 

1.02009 

0.922 


\ 

34.0 

11.66 

121.0 

7.79 

7660.0 

0.00885 

0.0460 

6.34 

0.00374 

1.82094 

0.524 



36.0 

11.49 

122.0 

7.62 

7330.0 

0.00899 

0.0466 

6.20 

0.00370 

1.02090 

0.527 



3S.0 

11-29 

123.0 

7.49 

7010.0 

0.60912 

0.0464 

6.09 

0.10367 

1.02101 

1.532 



40.0 

11.04 

124.0 

7.37 

6730.0 

0.0092? 

0.9461 

6.01 

0.00365 

1.02102 

0 .537 



49.0 

10.94 

127.0 

7.09 

6100.0 

0.00940 

0.0459 

9.86 

0.00362 

1.02098 

0.993 


i 

90.0 

10.09 

130.0 

6.83 

9590.0 

0.00947 

0 • 044s 

5.79 

0.00363 

1-02086 

0.971 



99.0 

9.908 

134.0 

6.60 

9160.0 

0.00943 

0.0445 

5.77 

0,00360 

1.82066 

0.569 



60.0 

9.149 

138.0 

6.38 

4060.0 

0.00930 

0.0441 

5.78 

0.00376 

1. 02041 

0.605 



70.0 

6.393 

148.0 

6. BP 

4360.0 

0.00006 

0.0438 

9.86 

0.00400 

1.01978 

0.632 



60.0 

7.664 

199.0 

9.69 

4070.0 

0.00834 

0.0439 

5.99 

0.00432 

1.01906 

0.651 



90.0 

7.070 

171.9 

9.4<i 

3840.0 

0.00779 

0.0443 

6.19 

0.00472 

1.01832 

0.664 



100.0 

6.997 

183.0 

9.73 

3600.0 

0.00726 

0.C46Q 

6.3? 

0.00916 

1.01799 

0.67? 

* 


120.0 

9.729 

208.0 

4.92 

3460.0 

0.00634 

0.0467 

6.69 

0.00619 

1.01613 

0.679 



140.0 

9.061 

233.0 

4.70 

3310.0 

0.00560 

0.0409 

7.07 

1.00*36 

1.01400 

0.601 



! loo.o 

4.971 

299.0 

4.93 

3200.0 

0.00501 

0.0912 

7.45 

0.00094 

1.01376 

0.679 

% 


[ 180.0 

4.199 

284.0 

4.41 

3120.0 

0 * T 0453 

0.0536 

7.83 

O.O10H 

1.01282 

0.676 



S 200.0 

3.811 

309.0 

4.31 

3060.0 

0.00414 

1.0561 

8.00 

0.6119 

1.01190 

0.663 



290.0 

3.160 

372.0 

4.13 

2940.0 

0.00340 

0.0623 

9.01 

0.0156 

t.01020 

0.650 

. 


i 300.0 

2.702 

434.0 

4.02 

2070.0 

•i .00289 

0 . 0684 

9.90 

0.0201 

1.01900 

0.699 



390.0 

2.361 

496.8 

3.99 

2610.0 

0.0025? 

0.1.743 

10.8 

0.0291 

1. 00800 

0.692 



400.0 

2.090 

996*0 

3.89 

2770.0 

0.00223 

0.0799 

11.6 

0.0309 

1.00719 

0.691 


7 

490.0 

1.007 

620.0 

3.89 

2740.0 

0.00201 

0.0892 

-2.4 

0.0363 

1.00694 

0.651 


1 

900.4 

1 ■ 719 

602.0 

3.82 

2710.1 

0.00102 

0.0904 

13.2 

0.0424 

1.00599 

0.691 


\ 

000.0 

1.490 

009.0 

3.77 

267C.0 

0.00154 

0.101 

*4.7 

0.0999 

1*00913 

0.654 



790.0 

1.297 

920.0 

3.73 

2656 • 0 

0.00134 

0.111 

16.3 

0.0711 

1*00449 

1.696 

■■ ■" * \ 


aoe.o 

1.109 

1090.0 

3.71 

2630.0 

0.00118 

0.121 

17.8 

0.0079 

1*00398 

0.656 



900.0 

0.9916 

1100.0 

3.69 

2610.0 

0.00109 

0.131 

19.3 

0.106 

1*00356 

0*699 



1000.0 

0.0970 

1300.0 

3.68 

2600.0 

0.000999 

0.140 

20.7 

0.126 

1.00126 

0.660 



1200.0 

0.7932 

1990.0 

3.66 

2960.0 

0.000002 

0.158 

23.9 

0.170 

1.00275 

0.662 



1400.0 

0.6490 

1790.0 

3.64 

2960.0 

0.000691 

0.176 

26.1 

0.219 

1.00218 

0.662 



1000.0 

0.9702 

2040.0 

3.63 

2956.0 

8.000600 

0.193 

20.7 

0.273 

1*08210 

0*663 



1800.0 

0.9084 

2290.0 

3.62 

2990.0 

0.000942 

0.210 

31.1 

0.332 

1.10108 

0*663 

v _ 

-- 

7000.0 

0.4906 

2930.0 

3.62 

2940.0 

0.8B0409 

0.226 

33.5 

0.397 

1.00170 

0.664 



2900.0 

0.3609 

3190.0 

3.61 

2930.0 

0.000393 

0.264 

39.2 

0.977 

1.00137 

0.664 



3000.0 

0.3079 

3770.0 

3.60 

2920.0 

0.000329 

0.300 

44.6 

0.786 

1.00119 

0.664 


• TNO-RHASt BOUNDARY 



I 



h 

n 


i 


9 


i 



/ 


t 


1 


3000 PSIA ISO BAR 


THFftHOOVNAMIC PROPERTIES CF HELIUM 6 


TEMPERATU PC 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 



DERIVATIVE 

DERIVATIVE 

energy 





OF SOUNO 

DEC. A 

CU FT/LB 

CU FT-PSIA/LB 

PSZA/R 

8TU/LB 

BTU/LB 

BTU/LB-R 

BTU 

/ LB -R 

FT /SEC 

10.0 

0.06913 

1060.0 

108.0 

7.106 

65.66 

0.3033 

C.5096 

0.6061 

2396.0 

11.0 

0.06968 

1070.0 

95.3 

7.520 

66.12 

0.6672 

0.5752 

0*6509 

2379.0 

12. Q 

0.06990 

1060.0 

86.2 

7.933 

66.76 

0.5061 

0.5717 

0.6516 

2366.0 

13.0 

0.07030 

1050.0 

86.5 

8.350 

67.60 

0.5566 

0.5737 

0.6565 

2356.0 

It. 0 

0.07070 

1060.0 

82.6 

8.773 

68.05 

0.6052 

0.5789 

0.6666 

2369.0 

15.0 

0.07110 

1020.0 

02.3 

9.206 

68.70 

0.6516 

0.5866 

0.6792 

2366.0 

16.0 

0.07151 

1010.0 

62.5 

9.665 

69.37 

0.6961 

0.5958 

0.6979 

2361.0 

17.0 

0.07196 

1800.0 

63.0 

10.10 

50.06 

0.7391 

0.6867 

0.7196 

2338,0 

10.0 

0.07238 

991.0 

03.6 

10.56 

50.77 

C . 7809 

0.6188 

0.7632 

2336.0 

15.0 

0.07285 

966.0 

83.7 

11.16 

51.63 

0.8200 

0.6306 

0.7650 

2332.0 

20.0 

0.07333 

952.0 

83.7 

11.77 

52.51 

0.8760 

0.6620 

0.7096 

2328.0 

22.0 

0.07631 

926.0 

63.3 

13.06 

56.36 

0.9631 

0.6670 

0.8362 

2310.0 

26.0 

0.07533 

902.0 

82.1 

16.63 

56.28 

1.069 

0.6903 

0.0769 

2307.0 

26.0 

0.07638 

079.0 

60.6 

15.87 

58.30 

1.131 

0.7073 

0.9169 

2296.0 

20.0 

0.07766 

856.0 

79.2 

17.26 

60.27 

1.205 

0.7206 

0.9686 

2206.0 

30.0 

0.07859 

636.0 

77.8 

18.96 

62.21 

1.272 

0.7326 

0.9017 

2275.0 

32.0 

0.07977 

612.0 

76.2 

19.89 

66.20 

1.336 

0.7610 

1.012 

2265.0 

36.0 

0.09098 

792.0 

76.6 

21.26 

66.25 

1.390 

0.7690 

1.039 

2256.0 

36.0 

0.08226 

776.0 

72.8 

22.67 

68.35 

1.653 

0.7565 

1.063 

2267.0 

38.0 

0.08353 

756.0 

71.0 

26.10 

70.50 

1.516 

0.7580 

1.006 

2239.0 

60.0 

0.08686 

739.0 

69.2 

25.56 

72.70 

1.573 

0.7622 

1.107 

2231,. Q 

65.0 

0.08833 

703.0 

66.6 

29.26 

78.35 

i. 706 

0.7681 

1.156 

2212.0 

50.0 

0.09212 

676.0 

60.2 

33.10 

86.22 

1.029 

0.7719 

1.153 

2197.0 

55-0 

0.09598 

652.0 

56.1 

37.01 

90.27 

1.965 

0.7766 

1.226 

2187.0 

60.0 

0.0999 

636.0 

52.2 

60.97 

96.67 

2.053 

0.7768 

1.253 

2100.0 

71.0 

0.1093 

619.0 

65.6 

69.01 

109.2 

2.269 

0.7000 

1.290 

2170.0 

80.0 

0.1171 

616.0 

60.0 

57.15 

122.2 

2.623 

0.7822 

1.311 

2180.0 

90.0 

0.1261 

623.0 

35.5 

65.31 

135.6 

2.570 

0.7835 

1.321 

2206.0 

100.0 

0.1352 

636.0 

31.6 

73.66 

168.6 

2.717 

0.7061 

1.326 

2230.0 

120.0 

0.1536 

672.0 

26.2 

89.71 

175.1 

2.950 

0.7836 

1.319 

2290.0 

160.0 

0.1720 

716.0 

2 2.2 

105.6 

201.6 

3.161 

0.7020 

1.310 

235T.0 

160.0 

0.1903 

763.0 

19.2 

121.7 

227.6 

3.335 

0.7799 

1.300 

2627.0 

100.0 

0.2005 

011.0 

17.0 

137.5 

253.6 

3.688 

0.7776 

1.291 

2690.0 

200.0 

0.2266 

061.0 

15.2 

153.2 

279.1 

3.623 

0.7756 

1.203 

2569.0 

250.0 

0.2716 

900.0 

12.0 

191.9 

362.8 

3.900 

0.7706 

1.268 

2766.0 

300.0 

0.3163 

1120.0 

9.93 

230.3 

606.3 

6.138 

0.7669 

1.250 

2912.0 

350.0 

0.3607 

1260.0 

8.69 

268.3 

668.7 

6.331 

0.7660 

1.252 

3073.0 

600.0 

0.6051 

1370.0 

7.61 

306.2 

531.2 

6.698 

0.7610 

1.260 

3220.0 

650.0 

0.6693 

1900.0 

6. 50 

363.9 

593.6 

6.665 

0.7600 

1.265 

3376.0 

900.0 

0.6936 

1630.0 

5.92 

301.6 

655.8 

6.776 

0.7506 

1.266 

3519.0 

•00.0 

0.5620 

1090.0 

6.96 

696.7 

780.0 

9.003 

0.7565 

1.261 

3791.0 

700.0 

0.6706 

2150.0 

6.23 

931.0 

906.1 

5.196 

0.7550 

1.260 

6066.0 

000.0 

0.7909 

2610.0 

3.71 

006.5 

1020.0 

5.360 

0.7539 

1.260 

6206.0 

900.0 

0.0673 

2670.0 

3.30 

601.3 

1152.0 

5.516 

0.7531 

1.239 

6515.0 

1000.0 

0 . 9359 

2960.0 

2.97 

750.0 

1276.0 

5.636 

0.7525 

1.239 

6733.0 

1200.0 

1.113 

3660.0 

2.60 

905.6 

1526.0 

5.062 

0.7515 

1.239 

5162.0 

1600.0 

1.290 

3990.0 

2.12 

1095.0 

1772,0 

6.053 

0.7509 

1.239 

5522.0 

1000.0 

1.660 

6920.0 

1.06 

1206.0 

2019.0 

6.219 

0.7506 

1.239 

5870.0 

1000.0 

1.665 

9060.0 

1.69 

1393.0 

2267.0 

6.365 

0.7500 

1.239 

6286. 0 

2000.0 

1.023 

5570-0 

1.69 

1503.0 

2915.0 

6.695 

0.7697 

1.239 

6533.0 

2900.0 

2.267 

6900.0 

1.19 

1070.0 

3135.0 

6.772 

0.7692 

1.260 

7271.0 

3000.0 

2.711 

0220.0 

0.996 

2269.0 

3759.0 

6.990 

0*7600 

1*260 

7961.0 


• TWO* PHASE BOUNOART 





THERMQPMYSICAL PROPERTIES OF HELIUM 4 


ieoo ps u isobar 


TEMPERATURE OEMSITV V(OH/OV) V<DP/0U> •VIOP/OV) 

P v T 

DEC. R LO/CU FT BTU/LB PSIA-CU FT/BTU PSIA 


IOV/OT) /V THERMAL VISCOSITY 
p COMOUCTIVITY 

1/OEG. R BTU/FT-HR-R LB/FT-SEC 
X IDE + 6 


THERMAL OIELECTRIC PRANOTL 

OIFFUSIVITY CONSTANT NUMBER 

SO FT/MR 


15400.0 
19316, B 

19206.1 
14900 • B 

14700.0 

14400.0 

14100.0 

13000.0 

13600.0 

13100.0 

13000.0 

12900.0 

12000.0 

11900.0 

11000.0 
10600.0 
10200.0 

9790.0 

9410.0 


0.00701 

0.00621 

0.00901 

0.00969 

0.00964 

0.00971 

0.00904 

0.00600 

0.00617 

0.00631 

0.00649 

0.00660 

0.00606 

0.00701 

0.00717 

0.00733 

0.00749 

0.00762 

0.00774 

0.00704 

0.00794 

0.00011 

0.00021 

0.00024 

0.00020 

0.00797 

0.00761 

0.00719 

0.00677 

0.00999 

0.00933 

0.00400 

0.00436 

0.00399 

0.06330 

0.00202 

0.00246 

0.00219 

0.00197 

0.00179 

0.00192 

0.00112 

0.0A117 

0.00104 

0.000946 

0.000796 

0.000607 

0.000604 

0.000939 

0.000407 

0.000392 


0.0363 

29.5 

0.00369 

0.0304 

24.8 

0.00409 

0.0404 

21.4 

0.00433 

0.0421 

10.9 

0.00453 

0.0477 

16.9 

0.00465 

0.0491 

15.4 

0.00472 

0.0463 

14.1 

0.00479 

0.0473 

13.0 

0.00473 

0.0402 

12.2 

0.00469 

0.0409 

11.4 

0.00469 

0.0499 

10.6 

0.00459 

0.0903 

9.77 

0.00447 

0.0909 

9.02 

0.00436 

0.0912 

8.44 

0.00427 

0.0914 

7.99 

0.00419 

0.0914 

7.64 

0.00411 

0.0913 

7.35 

0.00404 

0.0911 

7.12 

0.00399 

0.0909 

6.93 

0.00394 

0.0907 

6.76 

0.00390 

0.0904 

6.65 

0.00366 

0.0497 

6.43 

0.00361 

0.0491 

6.38 

0.00379 

0.0409 

6.24 

0.00380 

0.0401 

6.21 

0.00363 

0.0479 

6.24 

0.00399 

0.0473 

6.34 

0.00423 

0.0479 

6.47 

Q. 0049> 

0.0400 

6.62 

0.004'iO 

0.0494 

6.96 

O.O0 r 76 

0.0913 

7.32 

0.00674 

0.0939 

7.60 

0.00763 

0.0990 

0.05 

0.00901 

0.0901 

0.29 

0.0103 

0.0641 

9.19 

0.0137 

0.0700 

10.1 

0.0176 

0.0797 

10.9 

0.0210 

0.0012 

11.7 

0.0263 

0.0064 

12.9 

0.0312 

0.0914 

13.2 

0.0363 

0.101 

14.0 

0.0476 

0.112 

16.3 

0.0603 

0.121 

17.9 

0.0744 

0.131 

19.3 

0.1097 

0.141 

20.0 

0.106 

1.199 

23.5 

0.143 

0.176 

26.2 

0.104 

0.193 

20.7 

0.229 

0.210 

31.2 

0.276 

0.226 

33.9 

0.332 

0.264 

39.3 

0.403 

0.300 

44.7 

0.657 


1.02100 

1.02101 

1.02096 

1.02004 

1.02046 

1.01999 

1.01939 

1.01073 

1.01747 

1.01630 

1.01923 

1.01427 

1.01342 

1.01169 

1.01020 

1.00920 

1.00031 

1.00799 

1.00697 

1.00600 

1.00927 

1.00469 

1.00423 

1.00309 

1.00326 

1.00203 

1.00290 

1.00224 

1.00202 

1.00163 


• TWO* PRASE BOUNDARY 


I 


3500 PSIA ISOBAR 


TMERHOOYNAMIC PROPERTIES OP HELIUM 4 


ENPFRATURE 

VOLUME 

ISOTHERM 

ISOCMORE 

INTERNAL 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 



DERIVATIVE 

DERIVATIVE 

ENERGY 





OF SOUNO 

DEC. R 

CU ET/LB 

CU FT-PSIA/LB 

PSIA/P 

BTU/LB 

BTU/LB 

9TU/LB*R 

OTU 

/ LB -R 

ET/SEC 

11.0 

0.06750 

1196.9 

196.0 

8.366 

52.01 

0.4005 

8.6140 

0.7016 

2504.0 

12.0 

0.06779 

1106*0 

95.0 

8.770 

52.70 

6.4662 

0.5951 

0.6729 

2490.0 

13.0 

0.96815 

1106.0 

09.4 

9.190 

5 3.36 

0.5215 

0.5854 

0.6614 

2480.0 

14.0 

0.06850 

1160.0 

86.6 

9.608 

54.00 

0.5705 

0.5822 

0.6606 

2474.0 

15.0 

0.06605 

1156.0 

•9.7 

10.03 

54.65 

0.6161 

0.5837 

0.6677 

2470.0 

10. 0 

0.06921 

i 160.0 

89.8 

10.65 

55.30 

0.6599 

0.5888 

0.6806 

2468.0 

17.0 

0.06957 

1126.0 

86.6 

10.08 

95.97 

0.7017 

0.5969 

0.6981 

2466.0 

18.0 

0.06995 

1116.0 

87.3 

11.32 

56.66 

0.7622 

0.6071 

0.7191 

2467.0 

19.0 

0.07036 

1096.0 

87.8 

11.90 

57.50 

0.7881 

0.6179 

0.7404 

2465.0 

20.0 

0.07077 

1006.0 

88.1 

12.69 

56,35 

0.8330 

0.6302 

0.7635 

2463.0 

22.0 

0.07162 

1066.0 

88.2 

13.73 

60.15 

0.9702 

0.6569 

0.8189 

2457.0 

25. 0 

0.07250 

1030.0 

• 7,6 

15.06 

62.05 

1.004 

0.6016 

0.8545 

2846.0 

26.0 

0.07351 

1010.0 

86.0 

16.66 

64.03 

1.0H5 

8.7005 

0.8906 

2437.0 

28.0 

0.07533 

906.0 

86.7 

17.79 

65.97 

1.158 

0.7151 

0.9234 

2429.0 

30.0 

0.07530 

966.0 

83.5 

19.05 

67.05 

1.223 

0.7284 

0.9561 

2421.0 

32.0 

0.07630 

963.0 

82.1 

20.36 

69.79 

1.285 

0.7387 

0.985? 

2414.0 

39.0 

0.07733 

923.0 

80.6 

21.67 

71.79 

1.346 

0.7467 

1.012 

2496.0 

36.0 

0.07030 

903.0 

70.9 

23.83 

73.04 

1.604 

0.7529 

1.035 

2396 *8 

36.0 

0.07957 

006.0 

77.2 

26.6? 

75.93 

1.661 

0.7579 

1.057 

2391. C 

50.0 

0.00059 

067.0 

75.9 

25.83 

70.06 

1.516 

0.7618 

1.076 

2363.0 

55. e 

0.00350 

027.0 

71.0 

29.65 

83.57 

1.665 

0.7686 

1.123 

2366.0 

50.0 

0.00650 

795.0 

66.7 

33.18 

89. ?9 

1 . 7l 6 

0.7731 

1.162 

2351.0 

55.0 

0.90980 

766.0 

62. 6 

36.98 

95.18 

1.87C 

0.7764 

1.196 

2339.0 

60.0 

C. 09316 

765.0 

98.7 

68.86 

101.2 

1.983 

0.7790 

1.225 

2329.0 

70.0 

0.1002 

716.0 

51.7 

68.77 

113.7 

2.176 

0.7030 

1.266 

2320.0 

00.0 

0.1076 

716.0 

65.8 

96.8? 

126.5 

2.347 

0.7857 

1.295 

2322.0 

90.0 

0.1152 

716.0 

60.9 

66.93 

139.6 

7.500 

0.7875 

1.310 

2333.0 

100.0 

0.1229 

716.0 

36.8 

73.06 

152.7 

2.639 

0.7984 

1.316 

2351.0 

120.0 

0.1306 

763.0 

39.6 

09.30 

179.1 

2.879 

0*7885 

1.319 

2400.0 

150.0 

0.1953 

702.0 

25.8 

105.6 

205.4 

3.082 

0.7871 

1.312 

2458.0 

160.0 

0.1699 

126.0 

22.6 

121.6 

231.6 

3.257 

0.7890 

1.303 

2521.0 

160.0 

0.1095 

•73.0 

19.7 

137.3 

?57. 5 

3.610 

0.7026 

1.296 

2596.0 

200.0 

0.2911 

921. 0 

17.6 

153.0 

283.4 

3.546 

0.7003 

1.206 

2652.0 

250.0 

9.2396 

1066.0 

16.0 

192.0 

347.3 

3.031 

0.7751 

1.271 

2817.0 

300.0 

0.2770 

1176.0 

11.6 

230.9 

618.5 

4.062 

0.7/07 

1.260 

2977.0 

350.0 

1.3199 

1396*1 

9.07 

260.6 

673.6 

4.255 

0.7674 

1.254 

3133.0 

500.0 

9.3930 

1626.0 

0.62 

306.6 

535.9 

6.423 

0.7640 

1.249 

3263.0 

550.0 

0.3917 

1956.6 

7.66 

366.4 

598.3 

6.569 

0.7627 

1.246 

3427.0 

500.0 

9.5299 

1606.0 

6.09 

362.1 

660.5 

6.701 

9.7611 

1.246 

3567.0 

600.0 

9.9092 

1966.0 

9.74 

697.3 

706.0 

4.927 

0.7586 

1.261 

3833.0 

701.0 

0.9000 

2206.0 

6.93 

532.6 

900.8 

5.110 

0.7560 

1.240 

4863.0 

Ml. 0 

0.6565 

2606.0 

6.31 

607.3 

1033.0 

5.204 

0.75*6 

1.239 

4320.0 

900.0 

0.7322 

2726.0 

3.06 

602.1 

1197.0 

5.630 

0.7946 

1.239 

4546.0 

1V00.0 

0.0000 

2906.1 

3.66 

756.9 

1201.0 

5.560 

0.7531 

.239 

6761.0 

1200.0 

0.9996 

3906.0 

2.06 

906.4 

1928.0 

5.786 

0.7527 

1.239 

5166.0 

1600.0 

1.111 

6036.0 

2.67 

1096. Q 

1776.0 

5.977 

0.7520 

1.239 

5543.0 

1600.0 

1.263 

5996.0 

2.17 

1209.1 

2024.0 

6.143 

0.7516 

1.239 

9097.0 

lfOl.l 

1.619 

90I6.I 

1.93 

1396.0 

2272.0 

6.269 

0.7509 

1.239 

6231.0 

2000. 0 

1.567 

9616.6 

1.76 

190%.0 

2920.0 

6.619 

0.7906 

1.239 

6940.0 

2900.0 

1.957 

6936.6 

1.39 

1077.0 

3139.0 

6.696 

0.7900 

1.239 

7203.0 

1090.0 

2.329 

1296.0 

1.16 

2290.0 

3799.0 

6.922 

0.7699 

1.240 

7991.0 


TRO-PMASE BOUNDARY 


i 


3909 PSIA ISOBAR 


THCPHOPHYSICIL PROPERTIES OF helium 9 


TEMPERATURE OCNSITY VIOH/OV) 


yrop/ou) -v<dp/ov>_ 


OtG. R LO/CU FT BTU/LB PSIA-CU FT/0TU PSIA 


CONDUCTIVITY 


11.0 

19.09 

117.0 

11.6 

12.0 

19.79 

129.0 

10.0 

13.0 

19.67 

120.0 

10.9 

19.0 

19.60 

130.0 

10.2 

19.0 

19.92 

130.0 

10.1 

16.0 

19.99 

130.0 

10.1 

17. Q 

19.37 

131.0 

10.1 

10.0 

19.30 

131.0 

10.1 

19.0 

19.21 

131.0 

10.0 

2C.0 

19.13 

132.0 

9.09 

22.0 

13.96 

139.0 

9.61 

29.0 

13.79 

139.0 

9.29 

26.0 

13.62 

192.0 

9.01 

26.0 

13.99 

199.0 

0.00 

30.0 

13.20 

197.0 

0.63 

32.0 

13.11 

190.0 

0.90 

39.0 

12.93 

190.0 

0.39 

36.0 

12.76 

191.0 

0.22 

30.0 

12.90 

192.0 

8.10 

90.0 

12.91 

199.0 

7.98 

99.0 

11.90 

197.0 

7.72 

90.0 

11.99 

160.0 

7.97 

99.0 

11.19 

163.0 

7.29 

60.0 

10.73 

167.0 

7.02 

70.0 

9.90 

176.0 

6.62 

00.0 

9.299 

106.0 

6.27 

90.0 

0.602 

197.0 

9.90 

100.0 

0.136 

200.0 

9.73 

120.0 

7.217 

233.0 

9.39 

190.0 

6.902 

290.0 

9.06 

160.0 

9.009 

203.0 

9.09 

160.0 

9.390 

309.0 

9.60 

200.0 

9.979 

339.0 

9.99 

290.0 

9.179 

397.0 

9.32 

310.0 

3.999 

959.0 

9.17 

390.0 

3.166 

921.0 

9.06 

900.0 

2.026 

503.0 

3.99 

990.0 

2.993 

699.0 

3.93 

900.0 

2.320 

706.0 

3.09 

600.0 

1.979 

029.0 

3.0? 

700.0 

1.722 

992.0 

3.70 

000.0 

1.923 

1070.0 

3.79 

000.0 

1.366 

1200.0 

3.72 

1000.0 

1.230 

1320.0 

3.70 

1200.0 

1.092 

1970.0 

3.60 

1900.0 

0.0996 

1010.0 

3.66 

1000.0 

0.7916 

2060.0 

3.69 

1000.0 

0.7066 

2310.0 

3.63 

2000.0 

0.6301 

2990.0 

3.6? 

2900.0 

0.9139 

3170.0 

3.61 

3000.0 

0.9299 

3790.0 

3.60 


19180.0 

19700.0 

19200.0 
13 ,’00.0 
13300. J 
1288C.Q 
12*90.0 
11900.9 

11900.0 

11100.0 


0.00977 
0.00990 
0.00019 
0.00B2B 
0.00630 
0.0069? 
0.00669 
0.00679 
C. 00605 
0.00699 


0.00717 

0.00720 

0.00733 

0.00739 

0.0072? 

0.00690 

0.00667 

0.00633 

0.90967 

0.90909 

0.00960 

0.00919 

0.00309 

0.00320 

0.00279 

0.00291 

0.00219 

0.00193 

0.10176 

0.00190 

0.10130 

0-00119 

0.10103 

0.000930 

0.000790 

0.100603 

0.000601 

0.000937 

0.060909 

e . 000391 


VISCOSITY 

THERMAL 

DIELECTRIC 

PRANOTL 


oirrusivm 

constant 

NUMBER 

LB/FT-SEC 

SO FT/MR 


* 10E*6 




32.5 

0 • 0P 397 

1.01896 

1.99 

27.6 

0.00937 

1.01897 

1.59 

29.0 

0.00967 

1.01867 

1.26 

21.2 

0.00988 

1.01877 

1.07 

19.0 

0.00581 

1.I18B6 

0.991 

17.3 

0.00907 

1.01895 

0.098 

19.0 

3.00500 

1.01309 

0.781 

19.7 

8.00505 

1.01913 

0.730 

13.6 

0.0C501 

1.01922 

0.690 

12.8 

0.00999 

1.01932 

0.699 

11.9 

0.00979 

1.01999 

0.615 

i0.9 

0.00966 

1.01966 

0.505 

9.67 

0.00955 

1.01982 

0.561 

9.80 

0.00996 

1.01997 

0.595 

0.61 

0.00937 

1.02012 

0.535 

0.23 

0.00929 

1.02025 

0.528 

7.93 

0.0092? 

1.02037 

0.523 

7.68 

0.00916 

1.02098 

0.521 

7.97 

C. 00911 

1.02099 

0.520 

7.30 

0.00907 

1.02068 

0.521 

7.00 

0.00399 

1.02085 

0.527 

6.01 

0.00399 

1.02097 

0.538 

6.70 

0.00393 

1.02101 

0.991 

6.69 

0.00399 

1.02100 

0.966 

6.6? 

0.00903 

1.02003 

0.593 

6.68 

0.00921 

1.02050 

0.619 

6.79 

0.00995 

1.02007 

0.632 

6.92 

0.00975 

1.01997 

0.695 

7.22 

0.00597 

1.11890 

0.659 

7.56 

0.0063? 

1.01T93 

0.669 

7.91 

0.08727 

1.01692 

9.666 

8.26 

0.00030 

1.01550 

0.665 

8 .919 

0.00990 

1.01965 

0.653 

9.36 

0.0129 

1.01206 

0.650 

10.2 

0.0150 

1.01199 

0.697 

11.0 

0.0199 

1.01029 

0.695 

11.8 

0.0239 

1.09939 

0.699 

12.6 

0.0275 

1.00096 

0.699 

13.3 

0.0319 

1.00799 

0.699 

19.8 

0.0917 

1.00603 

0.690 

16.9 

0.0526 

1.09611 

0.652 

17.9 

0.0697 

1.09937 

0.699 

19.9 

0.0779 

1.09909 

0.696 

20.8 

0.0920 

1.00992 

0.697 

23.5 

0.123 

1.00370 

0*699 

26.2 

0.159 

1.00327 

0.661 

28 . 7 

0.197 

1.00209 

0.661 

U.2 

0.290 

1.09299 

0.662 

33.6 

0.206 

1.00239 

0.662 

39.3 

0.919 

1.00190 

0.663 

99.7 

0.969 

1.00199 

0.669 


• TRO-PHASe BOUNOART 





6000 PSIA ISOBAR 


THERMO JYN AMI C PROPERTIES OF HELIUM A 


P 

':h; 

:r3 


TEMPERATURE VOLUME 


ISOTHERM 
DERIVATIVE 
OEG. R CU FT/LB CU FT-PSIA/LO 


12.0 

13.0 

16.0 

15.0 

16.0 

17.0 

10.0 
19.0 
20. J 


22.0 
2A. 0 
26.0 
20.0 

30.0 

32.0 

36.0 

36.0 

30.0 

60.0 


65.0 

90.0 

55.0 

60.0 

70.0 

60.0 
90.0 

100.0 

120.0 

160.0 


160.0 

100.0 

200.0 

250.0 

300.0 

350.0 

650.0 

900.0 

600.0 


900.0 

000.0 

500.0 
1000.0 
1200.0 

1500.0 

1600.0 
1000.0 
IfOl.O 
2900.0 


3000.0 


0.06599 
0.06632 
0.06663 
0.06695 
0.06726 
0.06759 
0.06792 
0 .06027 
0.06066 


0.06939 

0.07017 

0.07097 

0.07179 

0.07263 

0.07351 

0.07660 

0.07532 

0.07627 

0.0772b 


9.07975 
0.00239 
0.00 il5 
0 . 00(02 
0.09606 
0.100 » 
0.106 I 
0.113* 
0.127.* 
0.1605 


0.1566 

6.1603 

0.1010 

0.2155 

0.2609 

0.2022 

0.3153 

0.3606 

0.3015 

0.6676 


0.5136 

0.5797 

0.6659 

0.7121 

0.0665 

0.9771 

1.110 

1.263 

1.376 

1.700 


2.061 


1300.0 

1300.0 

1290.0 

1270.0 

1260.0 

1250.0 

1230.0 

1220.0 
1.00.0 


1100.0 

1150.0 

1130.0 

1110.0 

1090.0 

1070.0 

1050.0 

1030.0 

1010.0 

.0 


969.0 

912.0 


ISOCHORE 

DERIVATIVE 

PSIA/R 


INTFRNAL 

ENERGY 

6TU/L0 


102.0 

96.5 

90.5 
00.9 
00.8 

09.5 

90.6 
91.5 
92.2 


92.8 
92.3 

91.0 

09.0 

00.0 

07.5 

06.1 

06.5 

82.9 

01.2 


76.9 

72.6 


9.623 

10.05 

10.67 

10.00 

11.29 

11.71 

12.12 

12.66 

13.25 


16.65 

15.76 

17-11 

10.61 

19.62 

20.07 

22.17 

23.69 

26.06 

26.21 


29.76 

33.30 


ENTHALPY 

BTU/LO 


58. ^0 
59.17 
59.83 
60.67 
61.11 
61.77 
62.63 
63.25 
66.09 


65.05 

67.72 

69.60 

71.50 

73.62 

75.32 

77.20 

79.20 

01.33 

03.62 


00.01 

96.60 


001. 0 

60.5 

37.10 

100.2 

055. 6 

66.6 

60.91 

106.1 

019. Cl 

57.6 

60.69 

110.6 

* 99.C 

51.2 

56.66 

131.0 

792.0 

65.9 

66.60 

163.9 

796.0 

61.5 

72.78 

157.0 

016.0 

36.5 

09.01 

10 3.3 

050.0 

29.3 

105.2 

209.6 

091.0 

25.5 

121.2 

235.0 

936.0 

22.5 

137.1 

261.0 

902.0 

20.1 

152.9 

207.6 

1100.0 

15.9 

192.0 

351.7 

1230.0 

13.2 

230.7 

615.1 

1350.0 

11.3 

269.0 

670.0 

1600.0 

9.03 

307.0 

560.6 

1600.0 

5.73 

366.9 

603.0 

1730.0 

7 s 05 

382.7 

665.3 

I960.! 

6.59 

650.0 

709.5 

2260.0 

5.62 

533. 1 

913.6 

2500.0 

6.92 

600.1 

1037.0 

2760.0 

6.30 

603.0 

1161.0 

3020.0 

3.96 

757.0 

1205.0 

3560.0 

3.29 

907.6 

1533.0 

6060.0 

2.02 

1057.0 

1701.0 

6590.0 

2.67 

1206.0 

2120.0 

5110.0 

2.20 

1356.0 

7276.0 

5060.0 

1.90 

1505.0 

2526.0 

6960.0 

1.99 

1070.0 

3163.0 

0200.0 

1.32 

2252.0 

3763.0 


ENTROPY 

BTU/LO-R 


CV 


HTU / LB -R 


VELOCITY 
OF SOUNO 
FT/SEC 


0.6352 

0.6252 

0.7032 

2606.0 

0.6902 

0.6010 

0.6760 

2593.0 

0.5397 

0.580 7 

0.6621 

2567.0 

0.5053 

0.5031 

0.66G6 

2506.0 

0.6202 

0.5032 

0.6671 

2506.0 

0.6690 

0.5077 

0.600^ 

2505.0 

0.7005 

0.595A 

0.6502 

2566.0 

0.7633 

O.605S 

0.7102 

2586.0 

0.7972 

0.6177 

0.7605 

2566.0 

0.8027 

0.6659 

0.7853 

2502.0 

0.9655 

0.6730 

0.0366 

2*76.0 

1.065 

0.6930 

0.8712 

2567.0 

1.117 

0.7097 

0.9036 

2560.0 

1.100 

0.7260 

0.9360 

2556.0 

1.261 

0.7353 

0.9663 

2560.0 

1.301 

0.7661 

0.9905 

2562.0 

1.350 

0.7510 

1.016 

2535.0 

1.613 

0.7565 

1.035 

2529.0 

1.667 

0.7609 

1.055 

2522.0 

1.596 

0.7680 

1.099 

2506.0 

1.712 

0.7760 

1.130 

2692.0 

1.022 

0.7770 

1.171 

2679.0 

1.925 

0.7605 

1.201 

2668.0 

2.116 

0.7857 

1.267 

2656.0 

2.262 

0.7090 

1.279 

2650.9 

2.636 

0.7912 

1.299 

2655.0 

2.572 

0.7925 

1.310 

2667.0 

2.012 

0.7931 

1.317 

2505.0 

3.016 

0.7919 

1.313 

2556.0 

3.109 

0.7099 

1.305 

2612.0 

3.363 

5.7875 

1.297 

2672.0 

3.679 

0 . 7050 

1.209 

2733.0 

J. 765 

0.7792 

1.2*3 

2606.0 

3 996 

r. 77%5 

1.262 

3062.0 

6.190 

0.7700 

1.255 

3191.0 

6.357 

0.7670 

1.250 

3336.0 

6.506 

0.7655 

1.267 

3677.6 

6.635 

0.7636 

1.266 

3613.0 

6.862 

0.7607 

1.261 

3873.0 

5.053 

0.7507 

1.260 

6119.0 

5.210 

0.7572 

1.239 

6353.0 

5.366 

0.7561 

1.239 

6576.0 

5.695 

0.7552 

1.230 

6769.0 

5.721 

0.7539 

1.238 

5190.0 

5.912 

0.7530 

1.239 

5566.0 

6.077 

0.7526 

1.239 


6.223 

0.7510 

1.239 

6267.0 

6.353 

0.7516 

1.239 

6563.0 

6.630 

0.7507 

1.239 

7296.0 

6.096 

0.7502 

1.239 

7960.0 


A 


• TNO-PMASC BO UHL ARY 



tmernopmysical PROPERTIES of helium 4 


4000 PSIA ISOBAR 


temperature oensitt 

VCOH/OVIp 

V<0P/DU> v 

•V ( DP/OVlj, 

COV/OTyv 

THERMAL 

VISCOStTY 

THERMAL 

DIELECTRIC 

PRANDTL 

DEC. R 

LB/CU FT 

BTU/LB 

PSIA-CU FT/BTU PSIA 

1/OCG. R 

CONDUCTIVITY 

BTU/FT-HR-R 

LB/FT-SEC 

DIFFUSIVITY 
SO FT/HR 

CONSTANT 

NUMBER 








X 10E»6 




12.0 

13.0 

14.0 

19.0 

16.0 

17.0 

16.0 

19.0 

20.0 

15.15 

15.08 

15.01 

16.94 

14.87 

14.60 

14.72 

14.65 

14.57 

135.0 

139.0 

141.0 
141.0 

141.0 

140.0 

140.0 
140. 0 

141.0 

10.8 

10.4 

10.2 

10.2 

10.2 

10.3 

10.3 

10.3 

10.2 

19700.0 
1950Q.0 

19300.0 

19000.0 

18700.0 

18400.0 

16100.0 

17800.0 

17500.0 

0.00519 

0.00406 

0.00669 

0.00660 

0.00676 

0.00686 

0.00699 

0.00513 

0.00526 

0.0464 

0.0485 

0.0503 

0.0520 

0.0534 

0.0546 

0.0556 

0.0564 

0.0571 

35.2 

30.1 

26.3 

23.3 
21.0 

19.1 
17.5 
16.? 

15.1 

0.00436 

0.00477 

0.00507 

0.00527 

0.00536 

0.00542 

0.00541 

0.00537 

0.00529 

1.01802 

1.01812 

1.01823 

1.01632 

1.01642 

1.01651 

1.01861 

1.01871 

1.91660 

1.92 

1.51 

1.25 

1.07 

0.944 

0.856 

0.791 

0.741 

0.703 

22.0 

24.0 

26.0 
26.0 

30.0 

32.0 

34.0 

36.0 
36.0 

to.o 

16.41 
14.25 
14. 09 
13.93 
13.77 
13.60 
13.44 
13.28 
13.11 
12.95 

144.0 

149.0 

153.0 

156.0 

158.0 

160.0 
162. Q 
166.0 

165.0 

167.0 

10.0 

9.62 

9.J1 

9.08 

8.91 

8.75 

8.60 

6.48 

8.35 

8.24 

17000.0 

16500.0 

16000.0 
15500. C 

15000.0 

16500.0 

14100.0 

13600.0 

13200.0 

12600.0 

0.00566 

0.00561 

0.00570 

0.00580 

0.00692 

0.00602 

0.00611 

0.60619 

0.00676 

0.00633 

0.0561 

0.0588 

0.0591 

0.0593 

0.0593 

0-0597 

0.0590 

0.0568 

0.0585 

0.0567 

13.3 

12.0 

11.0 

10.2 

9.64 

9.16 

8.77 

6.45 

8.18 

7.97 

0.00511 

0.00494 

0.00487 

0.00471 

0.00460 

0.00451 

0.00443 

0.00437 

0.00431 

0.00426 

1.01900 

1.01916 

1.01936 

1.01953 

1.01969 

1.91984 

1.01999 

1.02012 

1.02025 

1.02036 

0.650 

0.613 

0.584 

0.562 

0.548 

0.537 

0.530 

0.524 

0.521 

0.520 

65.0 

50.0 

55.0 

60.0 

70.0 

80.0 
90.0 

100.0 

120.0 

140.0 

12.54 

12.14 

11.74 

11.36 

10.63 

9.96 

9.351 

8.8QJ 

7.859 

7.095 

170.Q 

173.0 

177.0 

181.0 

189.0 

199.0 

209.0 

221.0 

245.0 

270.0 

7.98 

7.73 

7.50 

7.28 

6.87 

6.52 
6.21 
5.95 

5.53 
5.22 

11900.0 

11100.0 
10300.0 

9720.0 

8710.0 

7960.0 
7410.9 

6990.0 

6410.0 

6030.0 

0.00667 
0.00656 
0.00662 
0.00665 
0.00659 
C. 00663 
0.00620 
0.00593 
0.00538 
0.00686 

0.0574 

0.9566 

0.0559 

0.055? 

0.0543 

0.0538 

0.0536 

0.0537 

0.0546 

0.0561 

7.57 

7.32 

7.16 

7.06 

6.99 

7.01 

7.09 

7.20 

7.46 

7.79 

0.00416 

0.00410 

0.00406 

0.00405 

0.00410 

0.00422 

0.00441 

0.00466 

0.00520 

0.00602 

1.02061 

1.07060 

1.0209? 

1.07100 

1.02099 

1.02082 

1.02053 

1.02016 

1.01926 

1.01833 

0.522 

0.529 

0.540 

0.552 

0.570 

0.600 

0.619 

0.632 

0.649 

0.657 

160.0 

180.0 

200.0 

250.0 

300.0 
390. Q 

400.0 

450.0 

500.0 

600.0 

6.467 

5.943 

5.499 

4.669 

4.017 

3.544 

3.171 

2.870 

2.621 

2.236 

295.0 

321.0 

346.0 

409.0 

672.0 

534.0 

595.0 

657.0 

718.0 

861.0 

4.99 
6 . >0 
4.66 
4.40 
4.24 
6.12 
4.04 
3.97 
3.9? 
3.85 

5760.0 

5560.0 

5400.0 

5110.0 

4970.0 

6790.0 

4680.0 

4600.0 

6530.0 

4660.0 

0.00662 

0.00606 

0.00372 

0.00311 

0.00268 

0.00235 

0.00210 

0.00190 

0.00173 

0.00160 

0.0579 

0.0599 

0.0621 

0.0676 

0.0731 

0.0795 

0.0037 

0.0687 

0.0935 

0.103 

8.12 

8.46 

6.67 

9.5? 

10.3 
11.1 

11.9 
12.7 

13.4 

14.9 

0.00666 

0.00777 

0.00075 

0.0114 

0.0144 

0.0177 

0.0211 

0.0248 

0.0287 

0.0372 

1.01741 

1.01653 

1.01571 

1.01393 

1.01246 

1.01130 

1.01031 

1.00947 

1.00676 

1.00761 

0.659 

0.659 

0.649 

0.646 

0.643 

0.641 

0.640 

0.640 

9.641 

0.645 

200.0 
800.0 
900.0 
1100. 0 
1200.0 

1400.0 

1600.0 
1800.0 
2000 • 0 
2900.0 

1.947 

1.725 

1.540 

1.406 

1.104 

1.023 

0.9011 

0.8047 

0.7270 

0.5855 

964.0 

1090.0 

1210.0 

1330.0 

1500.0 

1820.0 

2070.0 

2320.0 

2560.0 

3189.0 

3.80 

3.77 

3.76 

3.72 

3.69 

3.66 

3.65 

3.66 
3.63 
3.61 

4360.0 

6310.0 

6270.0 

4260.0 

6190.0 
416C.0 

4130.0 

4120.0 

6100.0 
4070.0 

0-00129 

0.00114 

0.00102 

0.000930 

0.000785 

0.001679 

0.000596 

0.000534 

0.000483 

0.000309 

0.113 

0.123 

0.132 

0.14? 

0.160 

0.177 

0.194 

0.210 

0.226 

0.264 

16.5 
16.0 
19.4 
20.0 

23.6 
26.2 

28.7 

31.2 
33.6 

39.3 

0.0469 

0.0575 

0.0690 

0.0014 

o.iO'; 

0.140 

0.174 

0.211 

3.251 

0.364 

1.00673 
1.00602 
1.00545 
1.00490 
1. 19426 
1.00369 
1.00327 
1.00293 
1.00266 
1.60216 

0.649 

0.65? 

1.654 

0-656 

0.650 

0.660 

0.661 

0.661 

0.662 

0.663 

3000.0 

0.6990 

3800.0 

3.60 

4060.0 

0.000326 

0.301 

44.7 

0.495 

1.10101 

0.663 
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6500 RSIA ISOBAR 


IERNOOYNAHXC PROPERTIES OF HELIUM A 




* 



" • • ‘ 

TENPERAT JRC 

VOLUNE 

ISOTMCRH 

DERIVATIVE 

ISOCMORf 

DERIVATIVE 

INTERNAL 

ENERGY 

ENTHALPY 

ENTROPY 

CV 

CR 

VELOCITY 
OF SOUNO 



0E6. t 

CU FT/LB 

CU FT-RSIA/LO 

RSI A/* 

BTU/Li 

BTU/LB 

BTU/LO-R 

NTU 

/ LB -R 

FT /SEC 



it*o 

0.06662 

1610.0 

110.0 

10.60 

66.16 

0.6163 

0.6617 

0.7610 

*709.0 



13.1 

0.06673 

1619.0 

100.0 

10.93 

66.07 

0.6616 

0.6226 

1.6930 

2690.0 



1A.B 

0.06^02 

1600.0 

96.3 

11.36 

66.53 

0.5120 

0.5902 

0,6670 

2692.0 



15. • 

0.16530 

1390.0 

92.1 

11.76 

66.17 

0.5576 

0.9065 

0.6567 

7C09.0 

; V 

. j 

16. 0 

0.06559 

1300.0 

91.7 

12.16 

66.01 

0.6000 

0.5790 

0.6566 

2690.0 


17.6 

0.06566 

1360.0 

92.6 

12,55 

67.65 

0.6600 

0.5793 

0.6669 

2692.0 

\ 


16.6 

0.06610 

1350.0 

93.6 

12.96 

60.10 

0.6705 

0.5069 

0.6797 

2695.0 



19.6 

0.06669 

1330.0 

96.9 

13.69 

60.90 

0.7223 

0.5933 

0.6902 

2697.0 



20.6 

0.06602 

1320.0 

96.0 

16.06 

69.72 

0.7653 

0.6056 

0.7207 

2699.0 

■i' ■ . 

i 

22.6 

0.06750 

1300.0 

97.2 

15.20 

71.65 

0.0692 

0.6350 

0.7703 

2696.0 


'■ ■ i 

26. • 

0.06029 

1270.0 

97.0 

16.66 

73.29 

0.9300 

0.6669 

0.0172 

2693.0 



26.0 

0.06092 

1259.0 

99.0 

17.00 

75.23 

1.010 

0.6073 

0.0590 

2606.0 



21. 6 

0.06965 

1230.0 

96.7 

19.06 

77.10 

1.000 

0.7063 

0.0075 

2600.0 

i' 

• * ■ 

30.0 

0.07061 

1210.0 

93.7 

20.26 

70.91 

1.162 

0.7197 

0.9190 

2676.1 


■ \ 4 

32.0 

0.07119 

1190.0 

92.6 

21.66 

00.79 

1.203 

0.7319 

0.9602 

2671.0 


■\ . ' • t 

36.1 

0.07199 

1170.1 

91.2 

22.72 

02.70 

1.261 

0.7616 

0.9736 

2666.0 


‘ ..4 

36. 0 

0.07200 

1150.fi 

69.7 

26.01 

06.67 

1.317 

0.7690 

0.996 

2661.0 


' J 

3A.B 

0.07366 

1130.0 

as.i 

25.32 

06.60 

1.372 

0.7560 

1.017 

2656.0 


■■ «V ■ . 1 

60.0 

0.07650 

1110.0 

66*5 

26.66 

00.76 

1.626 

0.7590 

1.037 

2650.0 



65.0 

0.07671 

1070.0 

02.3 

30.11 

96.03 

1.569 

0.7606 

1.000 

2636.0 



50.1 

0.07903 

1030.1 

70.1 

33.67 

99.5 

1.665 

0.7765 

1.117 

2622.0 



95.0 

0.00169 

995.0 

76.0 

37.33 

105.2 

1.773 

0.7769 

1.151 

2609.0 


• ■' 

60.0 

0.00396 

966.0 

70.0 

61.06 

111.0 

1.076 

0.7029 

1.101 

2597.0 



70.0 

0.06923 

922.0 

62.7 

60. 73 

123.1 

2.060 

0.7000 

1.229 

2500.0 



00.0 

0.096/7 

695.0 

96.3 

56.50 

136.6 

2.227 

0.7920 

1.266 

2571.0 



90.0 

100.0 

0.1005 

0.1066 

soi.e 

077.0 

50. • 
66.0 

66.56 

72.61 

160. 3 
161.3 

2.377 

2.513 

0.7960 

0.7965 

1.266 

1.302 

2571.0 

2570.0 



120.0 

0.1186 

691.1 

36.6 

00.00 

107.5 

2.752 

0.7976 

1.316 

2607.0 



160.0 

0.1305 

920.0 

32.6 

109.0 

213.2 

2.965 

0.7966 

1.313 

2650.0 


i 

160.0 

0.1627 

957.0 

*0,5 

121.1 

260.0 

3.130 

0.7967 

1.307 

2708.0 


i 

100.0 

0.1560 

1000.0 

25.2 

137.0 

266. P 

3.203 

0.7922 

1.300 

2755.0 


. .j 

200.0 

0.1669 

1060.0 

22.3 

152.9 

291.9 

3.620 

0.7097 

1.292 

2012.0 



250.0 

6.1966 

1160.0 

17.0 

192.1 

366.1 

3.706 

0.7035 

1.276 

2950.0 



300.0 

0.2265 

1210.0 

16.6 

230.9 

619.6 

3.930 

9.7703 

1.266 

3105.0 


1 

350.0 

0.2960 

1600.0 

12.6 

269.3 

602.6 

6.132 

0.7762 

1.256 

3269.0 



600.0 

0*2656 

1530.0 

11.0 

307.5 

665.3 

6.299 

0.7709 

1.251 

3309.0 


' j 

699. C 

0.3167 

1690.0 

9.79 

365.6 

607.7 

6.666 

0.7603 

1.267 

3526.0 

% 

J 

500.0 

0.3661 

1700.0 

0.01 

303.3 

670.0 

6.570 

0.7661 

1.266 

3659.0 


‘ ' • ... I 

600.0 

0.6027 

2030.0 

7.35 

650.7 

796.2 

6.006 

0.7629 

1.261 

3916.0 

1 


700.0 

0.6613 

2290.0 

6.30 

533.9 

910.3 

6.39‘> 

0.7606 

1.260 

6155.0 



000.0 

0.5200 

2960-0 

5.92 

610.9 

1062.0 

5.161 

0.7509 

1.239 

6366.0 


v. 

900.0 

0.5707 

2000.0 

6.91 

603.0 

1166.0 

5.307 

0.7576 

1.230 

6616.0 



1000.0 

0.6376 

3060.0 

6. 63 

750.7 

1290.9 

5.637 

0.7566 

1.230 

6016.0 


/ . t ■ - , 

1200.0 

0.7550 

3900.0 

3.69 

911.3 

1637.0 

5.663 

6.7651 

1.230 

5216-0 


■ \ 

1600. 0 

0.0727 

6100.0 

3.17 

1050.0 

1706.0 

5.056 

0.7561 

1.230 

5505.0 


\ 

1600.0 

0.9905 

6620.0 

2.7$ 

1207.0 

2033.0 

6.019 

0.7533 

1.230 

5936.0 


: 

1000.0 

1.100 

5150.0 

2.67 

1397.6 

2200.0 

6.166 

0.7520 

1.239 

6266.1 



2000.0 

1.226 

9670.0 

2.23 

15I6.I 

2520.0 

6.296 

0.7523 

1-239 

6570.0 


■ ; 

2500* 0 

1.522 

6990.0 

1.70 

1000.0 

3160.0 

6.572 

0.7515 

1.239 

7ir6.0 


■’ i 

3000.0 

1.017 

•310.0 

1.69 

2253.0 

3767.0 

6.790 

0.7509 

1.239 

7965.0 



i 


# 



%r ■* 


$ 


i’.i 
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6500 PSIA ISOBAR 


TEMPERATURE DENSITY 
DEC. A LS/CU FT 


!?.0 

13.0 

16.0 

15.0 
16 . D 

17.0 

19.0 

19.0 

20.0 
22.0 

26.0 

26.0 

20.0 

30.0 

32.0 

36.0 
36*0 

30.0 

60.0 

69.0 

90.0 

95.0 

60. 0 
70 . C 
00.0 
90.0 

100.0 

120.0 

160.0 

160.0 

100.0 

200.0 

250.0 

300.0 

350.0 

600.0 

650.0 

500.0 

600.0 

700.0 

•00.0 

900.0 
1000.0 
1200.0 
1600.0 
1600.0 
1600.0 
2000.0 
£500.0 


V(OHFDV) 


VCDP/OU) -V<OP/OV>_ 


p , y 

•TU/L9 PSIA*CU FT/BTU PSIA 


3000.0 


19.92 

160.0 

10.7 

22000 . r 

15.65 

151.0 

10.6 

21900.0 

15 • 30 

153.0 

10.3 

21500.0 

15.31 

152.0 

10.3 

21300.0 

15.25 

190.0 

10.6 

21000 .Q 

19.10 

169.0 

10.5 

20700.0 

15.11 

160.0 

10.6 

20600.0 

15.06 

160.0 

10.6 

20100.0 

16.97 

160.0 

10.6 

i 960 0 • 0 

16.02 

152.0 

10.3 

19200.0 

16.66 

157.0 

10.0 

tOTCO.O 

16.51 

162.0 

9.61 

1820 i .0 

16 . 36 

166.0 

9.36 

17700.0 

16.20 

169.0 

9.17 

17200.1 

16.05 

171.0 

9.00 

16700.0 

13.69 

173.0 

0.05 

16200.0 

13.76 

179.0 

0.72 

15000.0 

13.56 

177.0 

0.60 

15300.0 

1 3.62 

179.0 

6.60 

16900.0 

13.06 

183.0 

0.2 L 

13900.0 

12. 65 

166.0 

7.9 r 

13000.0 

12.26 

190.0 

7.7* 

12200.0 

11.91 

196.0 

7.51 

115 Q 0.0 

11.21 

202*0 

7.10 

i 03 ro.o 

10.55 

212 . C 

6.76 

9660.0 

9.969 

222.0 

f .62 

0760.0 

9.396 

233.0 

6.15 

6260.0 

8.665 

297.0 

5.70 

7520.0 

7.660 

262.0 

5.37 

706 C .0 

7.008 

3 C 7.0 

5.12 

671 f . 0 

6.660 

333.0 

6.92 

6650,0 

5*99'* 

350.0 

6.76 

6250.0 

5.062 

621.0 

6.66 

5900.0 

6. 616 

606.0 

6.30 

5668.0 

3.907 

566.0 

6.17 

5690.8 

3.586 

607.0 

6.00 

1350.0 

3.177 

669.0 

6.01 

5250.0 

2.986 

730.0 

3.96 

5170.9 

2.603 

053.0 

3.00 

9050,0 

2.160 

975.0 

3.02 

6968 • 0 

1.923 

1100.0 

3.70 

6090.1 

1.72 S 

1228.8 

3.79 

6060 • 0 

1.569 

1360.1 

3.73 

6000.0 

1.325 

1590.0 

3.69 

6760.0 

1.166 

1038.8 

3.67 

6700.0 

&. I 10 

2081,8 

3.65 

6670.9 

0.9022 

2338.8 

3.66 

6660.0 

0.0196 

2570.8 

3.63 

6630.0 

0.6572 

3198.0 

3.61 

6590.0 

5 .5903 

3818.0 

3.60 

6570.0 


tno-phase boundary 


<OV/DT> /V THERMAL VISCOSITY 
P CONDUCTIVITY 

1/0E6. R 8TU/F r-MR-R IB/FT-SEC 
X 10E*€ 


0.00902 

0.00650 

0.00630 

0.00633 

0.00637 

0.00666 

0.00659 

0.00673 

0.00606 

0.00506 

0.90520 

0.00528 

0.00536 

0.00566 

0.00556 

9.00562 

0.00568 

0.00575 

0.00580 

0.00591 
0.00600 
0.00606 
0.00609 
f • 00607 
0.00597 
0.00579 
0.00558 
0.00911 
<".00665 


0.0696 

0.0516 

0.0536 

0.0553 

0.0568 

0.0581 

0.0592 

0.0611 

0.0608 

0.0619 

3-0626 
0.0629 
0.0631 
0.0631 
0. 063 rt 
0.0628 
0.0625 
0.0622 
0.0616 

0.0669 

0.0601 

0.0593 

0.0566 

0.0575 

0.0569 

0.0565 

0.0565 

0.0572 

0.0566 


66.6 

37.6 

32.6 

26.6 

25.3 
22.6 
20.6 

19.0 

17.6 

15.3 

13.7 

12.5 

11.5 

10.7 

10.1 

9.65 
9.25 
6.92 

6.65 

8.15 

7.83 

7.61 

7.68 

7.35 

7.36 
7.39 

7.66 
7.73 
6.02 


0* OC 625 

0.0601 

6.33 

0.00 390 

0, 0620 

0.66 

0. 0036 1 

0.0668 

6.65 

0.00303 

0.0653 

9.60 

0.0026* 

0.0767 

10.5 

0.00 2:- ’ 

8.0799 

11.3 

c.0 8 ?r * 

0.0050 

12.0 

0.00 If 

0.0895 

12.7 

0.00170 

0.0966 

13.5 

0.00166 

0.106 

15.0 

0.00127 

0.116 

16.9 

0.00113 

0.123 

19.0 

9.00101 

0.133 

19.5 

e . o ;9922 

0.162 

20.9 

0.800*79 

0.160 

23.6 

0.000675 

8.170 

26.2 

8.000595 

0.196 

20.9 

0.008532 

8.211 

31.2 

0.808661 

0.227 

33.6 

0.300300 

8.265 

19.3 

0.000325 

0.381 

66.7 


THERMAL OIELECTRIC PRANOTl 

OIFFUSIVITY CONSTANT NUMBER 

SQ FT/NR 


0.00629 

1.01766 

2.61 

8.08601 

1.0*750 

t .62 

0.00522 

1.01766 

1.65 

0.09550 

1.01776 

1.22 

0.80566 

1.01766 

1.05 

8.00576 

1.01796 

0.960 

0.08576 

1.01608 

0.056 

0.08572 

1.01816 

0.797 

0.00566 

1.01626 

0.751 

0.09562 

1.01669 

0.600 

0.00522 

1.31069 

0.666 

0.90507 

1.01866 

0.609 

0.00695 

1.01986 

0.982 

0.00663 

1.01926 

0.566 

0.00673 

1.01961 

0.550 

0.00666 

1.01997 

0.939 

0.00657 

1.01972 

0.531 

0.00650 

1.01906 

0.926 

0.06666 

1.02000 

0.522 

0.00633 

1.02030 

0.520 

0.00625 

1.02059 

0.526 

0.00620 

1.02176 

8* £32 

0.00617 

1.02000 

0.562 

0.00610 

1.12101 

0.566 

0.00626 

1.02090 

0.500 

0.00661 

1.02002 

0.606 

0.80662 

1.02096 

0.621 

0.80515 

1.01906 

0.660 

0.90501 

1.01905 

0.669 

0.90656 

1.01021 

0.693 

0.00730 

1.01739 

0.653 

0.09626 

1.01662 

0.666 


0.6136 

0.0163 

0.0196 

0.0227 

0.0261 

0.0330 

9.0626 

0.8516 

0.8621 

8.0732 

8.8977 

3.129 

6.199 

• 16 M 

0.226 

0.329 

0.661 


1. 11600 
1.01363 
1.01221 
1.01119 
1.01032 
1.09990 
1.09036 

1.88761 

1.18669 

1.86683 

1.88592 

1.88671 

1.88611 

1.88369 

1.88327 

1.88297 

1.08261 

1.88203 


0.661 

0.639 

0.637 

0.636 

0.637 

0.637 

8.662 

8.667 

8.658 

1.652 

0.656 

1.657 

8.699 

8.666 

8.661 

8.661 

8.662 

8.663 


'• V< 
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5000 PSIA ISOBAR 


TMERSOOYNANIC PROPERTIES r.f HELIUM 6 


TEMPERATURE 

VOLUME 

ISOTHERM 

DERIVATIVE 

ISOCHORE 

DERIVATIVE 

INTERNAL 

energy 

EN< V **9\ Pf 

ENTROPY 

CV 

CP 

VELOCITY 
OF SOUNO 

Oft'.. R 

CU FT/LB 

CU FT-PSIA/LB 

PSIA/R 

8TU/LM 

BTU/L0 

iTU/LP-R 

PTU 

/ L8 -R 

FT/SEC 

13.0 

0,06333 

1522.0 

105.0 

11.81 

70.45 

0.4369 

0.6674 

0.7177 

2795.0 

14.0 

0.06360 

1510.0 

98.2 

12.24 

71.13 

0.4865 

0.5105 

0.6773 

2788.0 

15. C 

0.06386 

1500.0 

95.1 

12.65 

71.77 

0.9326 

0.5877 

0*6559 

2786.0 

16.0 

0.06412 

1490.0 

94.3 

13.06 

72.41 

0.5745 

0.5756 

0.6484 

2787.0 

17.0 

0.06438 

1400.0 

95.0 

13.42 

73.03 

0.6139 

0.5717 

0.6515 

2791.0 

1B.0 

0.06465 

1460.0 

96.4 

13.81 

73.67 

0.6515 

0.5743 

0.6629 

2796.0 

19.0 

0.06454 

1450.0 

98.1 

14.32 

74.45 

0.6944 

0.5813 

0.6799 

2800.0 

70.0 

0.06523 

1430.0 

100.0 

14.86 

75.25 

0.7364 

0.5931 

0.7021 

2806.0 

??.o 

0.06595 

1410.0 

101.0 

15.98 

76.95 

0.0188 

0.6263 

0.7532 

2806.0 

?4. 0 

0.06650 

1390.0 

102.0 

17.20 

78.77 

0.6996 

0.6561 

0.0022 

2803.0 

26.0 

0.06715 

1370.0 

100.0 

10.51 

00.69 

0.9777 

0.6811 

0.8614 

2797.0 

20.0 

0.06782 

1350.0 

99.4 

19.75 

82.54 

1.067 

0.6992 

0.8741 

2792.0 

30.0 

0.06850 

1330. C 

90.5 

20.90 

84.32 

t.109 

0.7155 

0.9063 

2789.0 

32.0 

0.06521 

1310.6 

97.4 

22.08 

86.16 

1.162 

0.7285 

0.9346 

2786.0 

34.0 

0.06553 

1290.0 

96.1 

23.31 

88.06 

1.225 

0.7387 

4.9597 

7782.0 

36. 0 

0.07067 

1270.0 

94.6 

24.57 

90.00 

1.281 

0.7460 

0.9823 

2778.0 

38.0 

0.07143 

1250.0 

93.1 

25.86 

91.99 

1.335 

0.7533 

1- 003 

2773.8 

40.0 

0.07220 

1230.0 

91.5 

27.17 

96.01 

1.387 

0.7586 

1.022 

2768.0 

45.0 

0.07410 

1100.0 

87.4 

30.55 

99.23 

1.509 

0.7682 

1.064 

2756.0 

50.0 

0.07625 

1140.0 

83. k 

36.06 

106.6 

1.623 

0.7768 

1.101 

2763.0 

55.0 

0.07961 

1110.0 

79.1 

37.63 

118.2 

1.730 

0.7798 

1.133 

2731.0 

60.0 

0.00064 

1000.0 

75.1 

61.30 

116.0 

1.830 

0.7838 

1.163 

2719.0 

70.0 

0 . 085 32 

1030.0 

67.7 

68.86 

127.9 

2.013 

0.7902 

1.212 

2699.0 

00.0 

0.15923 

952.0 

61.1 

56.62 

140.2 

2.177 

0.7968 

1.269 

2687.0 

BO ■ 0 

0.09534 

971.0 

55.6 

64.93 

152.8 

2.326 

0.7981 

1.276 

2682.0 

100.0 

0-1006 

962.0 

50.4 

72.53 

165.7 

2.661 

0.8002 

1.294 

2604.0 

120.0 

0.1113 

967.0 

42.3 

86.68 

191.7 

2.699 

0.0019 

1.311 

2705.0 

140.0 

0.1222 

990.0 

36.2 

106.9 

218.0 

2.901 

0.8012 

1.313 

2761.0 

160.0 

0.1331 

1020.0 

31.5 

121.0 

264.2 

3.076 

0.7994 

1.300 

2706. 0 

100.0 

0.1460 

1060.0 

27.9 

137.0 

270.3 

3.230 

0.7969 

1.302 

2836.0 

200.0 

0.1540 

1110.0 

29.Q 

152.9 

296.3 

3.367 

0.7963 

1.294 

2889.0 

250.0 

0.1017 

1220.0 

19.0 

192.3 

369.5 

3.656 

0.7477 

1.270 

3026.0 

300.0 

0.2086 

1360 a 0 

16.4 

231.1 

626.1 

3.006 

0.7022 

1.266 

3166.0 

350.0 

0 .235 0 

1460.0 

14.0 

269.7 

487.2 

4.000 

0.7776 

1.297 

3305.0 

600.0 

0.2614 

1500.0 

12.2 

307.9 

949.9 

6.268 

0.7760 

1.252 

3661.0 

650.0 

0.2070 

1700.0 

19.8 

346.0 

612.4 

4.395 

0.7711 

1.248 

3574.0 

500.0 

0.3161 

1030.0 

9. 76 

303.9 

674.7 

6.82ft 

0.7607 

1.245 

3703.0 

600.0 

0.3660 

2000.0 

S. 16 

499.4 

799.1 

4.793 

0.7690 

1.261 

3953.0 

700.0 

0.4194 

2330.0 

6.90 

534.6 

923.0 

4.944 

0.7625 

1.239 

4191.0 

•00.0 

0.4721 

2590.0 

6.12 

609.7 

1067.0 

5.189 

0.7606 

1.238 

6410.0 

500.0 

0.5269 

2040.0 

5.45 

606.7 

1171.0 

5.255 

0.7591 

1.238 

6635.0 

1000. • 

0.5776 

3100.0 

6.91 

759.6 

1296.0 

5.306 

0.7580 

1.230 

4843.0 

1200.0 

0.6033 

3620.1 

4.10 

909.3 

1942.0 

9.611 

0.7963 

1*230 

5237.0 

1600.0 

0.7091 

4140.0 

3.52 

1099.0 

1798.0 

5.002 

0.7592 

1.230 

5605.0 

5952.0 

1600.0 

0.0090 

4660.0 

3.08 

1200.0 

2037.4 

5.567 

0.7943 

1.230 

1000.0 

1.001 

5160.0 

2.74 

1350.0 

2205.0 

6.113 

0.7937 

1.230 

6200.0 

2000.0 

1.107 

5710.0 

2.47 

1507.0 

2932.0 

6.246 

0.7932 

1.230 

6992.0 

2500.0 

1.373 

7020.0 

1.90 

1001.0 

3152.0 

6.520 

0.7522 

1.239 

7317.0 

3000.0 

1.630 

•330.0 

1.65 

2256.0 

3771.0 

6.746 

0.7516 

1.239 

7970.0 
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THERNOPMYSICAL PROPERTIES OF MCLlUH % 
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3 ? 


MII MM ISOBAR 


TEHPERATURE OCHSXTV 
OEG. R LB/CU FT 

V (DH/OV) 

P 

BTU/LB 

V(DF/0U> v -V<OP/OV> T 
PSIA-CU FT/8T0 PSIA 

CDV/OT)/ V 
P 

1/DFG. R 

THERMAL 

CONDUCTIVITY 

OTU/FT-MR-R 

VISCOSITY 

LB/FT-SEC 
X 10E+6 

THERMAL 
0IFFUSIVITV 
SQ FT/MR 

DIELECTRIC 

CONSTANT 

PPAN0TL 

NUMBER 

13.0 
1M 

15.0 

16.0 

17.0 

10.0 

19.0 

20.0 
22.0 
29. 0 

15.79 

15.72 

15.66 

19.60 

15.53 

15.97 

15.90 

15.33 

15.19 

15.09 

169.0 

169.0 

162.0 
160.0 

157.0 

196.0 

155.0 

155.0 

159.0 

165.0 

10.3 

10.2 

10.3 

10.5 

10.7 

10.9 

11.0 

11.0 

10.7 

10.3 

29000.0 

23000.0 

23500.0 

23200.0 

22900.0 

22600.0 

22300.0 

22000.0 

21900.0 

20900.0 

0.00930 

0.00913 

0.00909 

0.00906 

0.00919 

0.10926 

0.00990 

0.00953 

0.00979 

0.00907 

0.0597 
0.0560 
0. 0566 
0.0602 
0.0616 
0.0620 
0.0637 
0.0699 
0.0656 
0.0663 

96.6 

39.7 

39.9 

31.9 
27.1 

29.5 
22.3 

20.5 

17.6 

15.6 

0.00903 

0.00533 

0.00571 

0.00596 

0.00609 

0.00612 

0.00609 

0.00599 

0.00579 

0.00599 

1.11703 

1.01719 

1.01729 

1.01739 

1.01799 

1.01755 

1.01765 

1.01776 

1.01797 

l.oiais 

2.20 

1.79 

1.39 

1. 18 

1.03 

0.931 

0.857 

0.813 

0.729 

0.678 

26.0 

20.0 

30.0 

32.0 

39.0 

36.0 

30.0 

90.0 

19.09 
19.75 
19.60 
19.95 
19.30 
19.15 
19.00 

13.09 

170.0 

175.0 

170.0 

101.0 

109.0 

106.0 
100.0 
190.0 

9.91 

9.69 

9,93 

^•25 

9.11 

0.96 

6.63 

6.71 

20900.0 

19900.0 

19900.0 

16900.0 

16900.0 

17900.0 

17500.0 

17000.0 

0.00999 
0.00501 
0.00509 
0.00516 
C. 00923 
0.00520 
0.00533 
0.00536 

0.0667 

0.0660 

0.0660 

0.0666 

0.0669 

0.0661 

0.0657 

0.0693 

19.0 

12.0 
11.9 
11.2 
10.6 
10.1 

9.69 

9.36 

0.00532 

0.00510 

0.00505 

0.00993 

*>.90909 

0.00975 

0.00960 

e.oo9f? 

1.01030 

1.01850 

1.01877 

1.01095 

1.01913 

1.11929 

1.01995 

1.01961 

0.637 

0.605 

0.582 

0.569 

0.551 

0.590 

0.532 

0.527 

95.0 

50.0 

55.0 

60.0 

70.0 
00.0 

90.0 
100.0 
120.0 
190.0 

13.90 
13.11 
12.75 

12.90 
11.72 
11.00 
10.99 

9.992 

0.909 

0.109 

199.0 

190.0 

202.0 

207.0 

215.0 

225.0 

235.0 

296.0 

269.0 

299.0 

0.99 

0.19 

7.95 

7.73 

7.31 

6.99 

6.61 

6.33 

5.07 

5.52 

16000.0 

15000.0 

19100.0 

13300.0 

12000.0 
11000,0 
13200.0 

9570.0 

0690.0 

0100.0 

0.00597 

0.00555 

0.00560 

0.00563 

0.00563 

0.00556 

0.00593 

0.00526 

0.00967 

6.00996 

0.0699 

0.0639 

0.0625 

0.0610 

0.0605 

0.0597 

0.0593 

0.0992 

0.0596 

0.0607 

0,79 

8.39 

0.07 

7.90 

7.71 

7.66 

7.69 

7.76 

7.90 

0.29 

1.00999 

0.00939 

0.00933 

0.00920 

0.00926 

0.01931 

0.00993 

0.00960 

0.00506 

0.00565 

1.01995 

1.02029 

1.02099 

1.02060 

1.02093 

1.02102 

<.02097 

1.92002 

1.02130 

1.01962 

0.520 

0.521 

8.527 

0.535 

0.556 

0.577 

0.596 

0.611 

1.631 

0.692 

160.0 

100.0 

200.0 

<50.0 

300.0 

390.0 

900.0 

950.0 

900.0 
000.0 

7.513 

6.995 

6.959 

5.502 

9.790 

9.256 

3.026 

3.975 

3.109 

2.727 

319.0 

399.0 

370.0 

939.0 

996.0 

550.0 

620.0 
601.0 

792.0 

069.0 

5.25 

5.03 

9.06 

9.56 

9.36 

9.23 

9.12 

9.05 

3.99 

3.90 

7690.0 

7300.0 

7190.0 

6710.0 

6920.0 

6210.0 

6050.0 

5920.0 

5020. 1 
9670.0 

0.00910 
0.00377 
0.00399 
0.00295 
0.00255 
•••0225 
0. 00202 
0.00103 
0.00160 
••••199 

0.0622 

0.0690 

0.0699 

0.0710 

0.0762 

0.0013 

0.0062 

0.0910 

0.0996 

0.105 

0.59 

0.05 

9.03 

9.03 

10.6 

11.9 

12.1 

12.0 

13.5 

19.0 

0.00633 

0. 00700 

0.00700 

Mill 

9 « *5 

0.0x32 

0.0100 

0.0210 

0.0291 

0.0310 

1.01800 
1.01812 
1.01739 
1.01571 
1.01928 
1.81306 
1. 117 Cl 
1.01112 
1.0103* 
1. 00907 

0.696 

0.690 

0.639 

0.637 

0.635 

0.633 

0.633 

0.633 

1.639 

0.639 

700.0 
000.0 

900.0 
1(00.0 
1200.0 

1900.0 

1600.0 
1000.0 
2000.0 
2900.0 

2.309 
2.110 
1.905 
1.731 
1.963 
1.267 
1.117 
0.999 
0.9033 
0.72 06 

907.0 

1110.0 

1230.0 

1350.0 

1600.0 

1650.0 

2090.0 
23 90.0 

2900.0 

3200.0 

3.09 

3.00 

3.77 

3,79 

3.70 

3.66 

3.66 

3.69 

3.63 

3.61 

5560.0 

9900.0 

5920.0 

5370.0 

5300.0 

5290.0 

5210.0 

5100.0 

5150.0 

5110.0 

0.00126 

0.00112 

0. 00101 

••000919 

0.000779 

0.000671 

0.000992 

1.010930 

0. 000979 

0.000307 

0.119 

0.129 

0.133 

0.193 

0.161 

0.170 

0.199 

0.211 

0.227 

0.269 

16.5 
10.0 

19.5 
20.9 

23.6 
26.3 
20.0 

31.2 

33.6 

39.3 

0.0300 

0.0973 

0.0566 

0.0660 

0.0007 

0.113 

0.191 

0.171 

0.203 

0.299 

1. 80000 
1.00726 
1.00660 
1. 00609 
1.00917 
1.00952 
1.II9I1 
1.10361 
1.00320 
1.00260 

0.699 
0.690 
0.691 
0.69? 
0.69<t 
0.051 
0.659 
0 661 
0.061 
0.602 

3000.0 

0.6109 

3020.0 

3.60 

5090.0 

0. 001329 

0.301 

99.7 

0.390 

1.00229 

o.oos 


I 







i 


THFRMOO YNAMIC PROPERTIES OF HELIUM 6 


6000 PSIA ISOBAR 


EHPCRATURE 

VOLUME 

ISOTHERM 

ISOCHOPE 

INTERNAL 

ENTHALPY 

ENTROPY 

CV 

CP 

velocity 



DERIVATIVE 

DERIVATIVE 

energy 





of SOUNO 

OEG. R 

CU PT/L8 

CU PT-PSIA/LO 

PSIA/R 

Biunn 

RTU2L9 

8TU/LP-R 

RTU / 

L0 -R 

FT/SEC 

15.0 

0.06162 

1720.0 

101.0 

16.66 

62.70 

0.6080 

0.5996 

0.6612 

2962.0 

16.0 

0.06166 

1700. 0 

99.0 

16.86 

03.33 

0.5290 

0.5727 

0.6376 

2966.0 

17.0 

0.06106 

1690.0 

100.0 

19.21 

83.96 

0.5662 

0.5506 

0.6292 

2970.0 

10.0 

0.06209 

1600.0 

101.0 

19.96 

ON. 56 

0.606? 

0.5563 

0.6320 

2970.0 

19.0 

0.06233 

1660.0 

106.0 

16.06 

89.29 

0.6653 

0.5581 

0.6668 

2987. p 

20.0 

0.06290 

1690.0 

106.0 

16.93 

• 6.06 

0. 6855 

0.5692 

0.6686 

2996-0 

22.0 

0.06311 

1620.0 

109.0 

17.90 

07.70 

0.7650 

0.6032 

0.7227 

3003.0 

26.0 

0.06366 

1600.0 

110.0 

10.76 

09.67 

0. <.637 

0.6600 

0.7766 

3003.0 

26.0 

0.06622 

1990.0 

109.0 

20.01 

91.36 

0.9208 

0.6693 

0.0193 

2999.0 

20.0 

0.06600 

1970.0 

108.0 

21.19 

93.10 

0.9092 

0.6898 

0.0529 

2996.0 

30.0 

0.06930 

1990.0 

100.0 

22.20 

96.92 

1.669 

0.7077 

0.0052 

2995.0 

32.0 

0.06590 

1930.0 

107.0 

23.61 

96. 72 

1.107 

0.7220 

0.9135 

2993.0 

36.0 

0.06660 

1910.0 

109.0 

26.90 

98.57 

1.163 

0.7336 

0.9386 

2992.0 

36.0 

0.06722 

1690.0 

106.0 

29.79 

190.5 

1.218 

0.7625 

0.9606 

2909.0 

30.0 

0*06706 

1670.0 

102.0 

27.02 

102.6 

1.270 

0.7699 

0.9007 

2986.0 

60.0 

0.06090 

1690.0 

101.0 

28.29 

106.6 

1.321 

0.7960 

0.999 

2983.0 

69.0 

0.07016 

1610.0 

90.7 

31.96 

109.5 

1.661 

0.7672 

1.060 

2976.0 

90.0 

0.07108 

1370.0 

92.6 

36.92 

116.8 

1.552 

0.7751 

1.C75 

2966. C 

95.0 

0.07366 

1330.0 

80* 6 

30.60 

120.2 

1.696 

1.7811 

1.106 

2953. C 

60.0 

0.07969 

1290.0 

•6.6 

61.97 

125.8 

1 • * 5 6 

0.7861 

1.135 

2961.0 

70.0 

0.07931 

1230.0 

76.9 

69.33 

137.6 

1.933 

0.7960 

1.189 

2920,0 

00.0 

0.00*32 

1190.0 

70.0 

96.9* 

169.5 

2.093 

P.7999 

1.226 

2903.0 

90.0 

0.00760 

1160.0 

63.9 

66.71 

161.9 

2.239 

0.8062 

1.256 

2891.0 

100.0 

0.09176 

1160.0 

90.9 

72.61 

176.6 

2.373 

0.0072 

1.277 

2086.0 

120.0 

0.1006 

1120.0 

69.6 

00.66 

200.6 

2.600 

0.0101 

1.30? 

2092.0 

160.0 

0.1096 

1130.0 

62.7 

106.0 

226.5 

2.010 

0.8101 

1.310 

2915.0 

160.0 

0.1106 

1160.0 

37.3 

120.9 

292.7 

2.985 

0.0005 

1.309 

2969.0 

100.0 

0.1277 

1190.0 

33.1 

137.0 

270.9 

3.138 

0.0060 

1.305 

2990.0 

200.0 

0.1367 

1230.0 

29.7 

193.0 

306.9 

3.276 

0.0032 

1.290 

3035.0 

290.0 

0.1991 

1360.0 

23.9 

192.6 

369.6 

3.566 

0.7961 

1.202 

3157.8 

300.0 

0.1013 

1690.0 

19.9 

231.7 

633.1 

3.796 

0.7098 

1.269 

3285.0 

390.0 

0.2036 

1970.0 

16.7 

270.6 

696.6 

3.991 

0.7865 

1.260 

3616.0 

600.0 

1.2293 

1690.0 

16.6 

300.9 

599.2 

6.159 

0.7802 

1.293 

3962.0 

690.0 

0.2672 

1010.0 

12.9 

367.1 

621.7 

6.306 

8.7767 

1.269 

3667.0 

900.0 

0.2691 

1930.0 

11.6 

309.1 

686.1 

6.637 

0.7730 

1.265 

3791.0 

•00.0 

2.3120 

2170.0 

9.71 

600.0 

•0 0.3 

6.666 

0.7696 

1.261 

6030.0 

700.0 

0.3969 

2620.0 

0.36 

930.2 

932.3 

6.055 

0.7663 

1.239 

6260.0 

000.0 

0.6003 

2070.0 

7.31 

011.6 

1096.0 

9.021 

0.7660 

1.230 

6600.0 

900.0 

0.6661 

2930.0 

6.90 

000.9 

1100.0 

5.166 

0-7622 

1.237 

6692.0 

1000.0 

0.6079 

3100.0 

9.86 

701.9 

1306.0 

5.297 

0.7600 

1.237 

6096.0 

1200.0 

0.9797 

3690.0 

6.90 

911.3 

1991.0 

5.522 

0.7587 

1.257 

5282. 1 

1600.0 

0.6637 

6210.0 

6.21 

1001.0 

1790.0 

5.713 

3.7573 

1.237 

5665.0 

1000.0 

0.7917 

6730.0 

3*69 

1211.0 

2066.0 

5.070 

L • 7963 

1.237 

5907.0 

1000.0 

0.6390 

9290.0 

3.20 

1300.0 

2293.0 

6.029 

0.7555 

1.230 

6311.0 

2100.0 

0.9200 

9770.0 

2.90 

1910.0 

2561.0 

6.156 

0.7969 

1.230 

6620.0 

2900.0 

1.169 

7000.0 

2.37 

1006.0 

3160.0 

6.630 

0.7530 

1.238 

7339.0 

3010.0 

1.370 

•390.1 

1.90 

2297.0 

3779.0 

0.656 

0.7930 

1.239 

7995.0 


• TWO- PHASE 90UN0ARY 


I 


TMEftNOPHYSICAL PROPERTIES OF HELIUH 6 


MIO PSI* ISOS AH 


TENPCRATURE DENSITY VfOH/DV)^ VtDP/OU> v -V (OP/DV.'^ 
OfG. ft LS/CU FT 6TU/LB PSIA-CU FT/ftTU P9IA 


(OV/OTI/V TNCRH»L VISCOSITY 
P CONDUCTIVITY 

1/OFC. ft BTU/FT-HR-R I.B/FT-SEC 
X 1OE40 


TMCftNftL DIELECTRIC 
OIFFUSIVITY CONSTANT 
SQ FT/HR 


15.1 

16.0 

17.0 

10.0 

15. 0 

20.1 
22.0 
26.0 
26.0 

16.20 

16.22 

16.17 

16.11 

16.06 

19.96 
19.69 
19.71 

19.97 

166.0 

176.9 

173.0 

169.0 

166.0 
166.0 

170.0 

177.0 

109.0 

10.3 

10.7 
11.0 

11.3 
11.6 

11.7 
11.6 
11.0 
10.9 

20000.0 

27600.0 
2730P.0 

27000.0 

26700.0 

26300.0 

29700.0 

29200.0 

26760.0 

0.00360 

0.00390 

0.00366 

0.00379 

0.00309 

0.00603 

O. 00629 

P. 00630 
0.00663 

0.0692 

0.0670 

0.0609 

Q.069S 

0.0709 

0.0717 

0.0729 

0.0736 

0.0760 

69.0 

63.1 

17.9 
33.7 
30.3 

27.6 
23.0 

19.9 

17.6 

0.00606 

0.00660 

0.00676 

0.00669 

0.00603 

0.00672 

0.00637 

0.00603 

0.00900 

1.01617 

1.01627 

1.01639 

1.01669 
1.01699 

1.01670 
1.01693 
1.01716 
1.01738 

1.02 

1.69 

1.29 

1.10 

0.996 

0.920 

0.022 

0.796 

0.702 


20.0 

30.0 

32.0 

36.0 

36.0 

30.0 

60.0 

19.63 

19.29 

19.16 

19.02 

16.60 

16.76 

16.60 

190.0 

199.0 

199.0 

202.0 

209.0 

206.0 
210.0 

10.2 

9.96 

9.76 

9.96 

9.61 

9.27 

9.16 

26200.0 

23700.0 

23200.0 

22700.0 

22200.0 

21700.0 

21200.0 

0.00660 

0.00696 

0.00660 

0.00666 

0.00660 

0.00672 

0.00679 

0.0760 

0.0739 

0.0737 

0.0736 

0.0730 

0.0729 

0.P721 

19.9 

16.9 

13.6 

12.6 

11.9 
11.3 
10.0 

0.00963 

0.00966 

0.00932 

0.00921 

0.00911 

0.00902 

0.00696 

1.01760 

1.01791 

1.01902 

1.01921 

1.018*1 

1.01899 

1.01877 

0.690 

0.629 

0.600 

0.979 

0.963 

0.991 

0.961 


69.0 

90.0 

99.0 

60.0 
70.0 
00.0 
SO. 0 

100.0 

120.0 

160.0 

16.29 
13.91 

13.90 

13.29 
12.61 
12.00 
11.63 

10.90 
9.963 
9.127 

216.0 

221.0 

226.0 

230.0 

260.0 

269.0 

260.0 

270.0 

293.0 
316.6 

0.69 

0.99 

6.36 

0.11 

7.60 

7.29 

6.99 

6.69 

6.16 

9.77 

20100.0 

19000.0 

10000.0 

17100.0 

19600.0 

16300.0 

13200.0 

12600.0 
11200.0 
10660.0 

0.00602 

0.00607 

0.00690 

0.00693 

0.00696 

0.90691 

0.00603 

0.00672 

0.00666 

0.00612 

0.0709 

0.0690 

0.0607 

0.0670 

0.0663 

0.0693 

0.0666 

0.0663 

0.0666 

0.0691 

10.0 

9.39 

9.(10 

0.73 

0.62 

0.29 

0.26 

0.29 

0.69 

8.60 

0.00679 

0.00667 

0.00698 

0.00691 

0.00666 

0.00666 

0.00691 

0.00662 

0.00697 

0.00969 

1.01918 

1.01999 

1.01907 

1.02016 

1.02097 

1.02909 

1.02099 

1.02102 

1.02002 

1.02060 

0.926 
0.921 
Q .921 
0.926 
0.961 
0.960 
0.977 
0.993 
0.619 
0.620 

- 

160.0 

100.0 

200.0 

290.0 

300.0 

390.0 

600.0 

690.0 

900.0 

600.0 

0.631 

7.033 

7.316 

6.209 

9.916 

6.916 
6.630 
6.069 
3.716 
3.197 

363.0 

366.0 

396.0 

697.0 

926.0 

902.0 

666.0 

709.0 

766.0 

006.0 

P.60 

9.26 

9.09 
6.79 
6.60 
6.32 
6.21 
6.12 

6.09 
3.99 

9770.0 

9360.0 

9000.0 

0600.0 

5000.0 

7700.0 

7600.0 

7310.0 

7160.0 

6990.0 

0.00302 

0.00396 

0.00330 

r. 00200 

C. 00266 
0.00216 
C. 00199 
0.00177 
0.10163 
0.00160 

0.0666 

0.0679 

0.0696 

0.0763 

0.0792 

0.0060 

0.0807 

0.0933 

0.0976 

0.10/ 

6.96 

9.22 

9.30 

10,1 

10.9 

11.6 

12.3 

H.'J 

13.7 

19.1 

0.00601 
0.00666 
0. 0P733 
0.00922 
0.0113 
0.0136 
0.0160 
0.0109 
0.0211 
0.0269 

1.01909 

1.01929 

1.01063 

1.01711 

1.01976 

1.01693 

1.01360 

1.01299 

1.01176 

1.01030 

0.639 

0.637 

0.630 

0.629 

0.627 

0.626 

0.626 

0.626 

0.627 

0.633 

0 

{ 

700.0 

600.0 
SOO.O 

1160.0 

1200.0 

1600.0 

1600.0 

1060.0 

2060.0 

2906.0 

2.009 

2.690 

2.292 

2.090 

1.737 

1.907 

1.330 

1.191 

1.076 

0.6709 

1010.0 

1130.0 

1290.0 

1360.0 

1620.0 

1070.0 

2110.0 

2360.0 

2600.0 
3220.0 

3.66 

3.03 

3.79 

3.70 

3.72 

3.69 

3.66 

3.69 

3.63 

3.61 

6000.0 

6660.0 

6990.0 

6920.0 

6620.0 
6360. C 
6290.0 

6290.0 

6220.0 
6160.0 

0.10123 

0.00109 

0.000907 

C. 010699 

0.100763 

0.000663 

0.000906 

0.000979 

0.000679 

0.000309 

1.116 

0.129 

0.139 

0.166 

0.162 

1.179 

0.199 

0.212 

0.227 

0.269 

16.6 

10.1 

19.6 
21.0 

23.7 
26.3 
26.0 
U.3 

33.7 
39.6 

0.0336 

0.0606 

0.0603 

0.0967 

0.0792 

0.0999 

0.119 

9.166 

0.170 

0.260 

1.00929 

1.00060 

1.00767 

1.00709 

1.10606 

1.00933 

1.00673 

1.00626 

1.00300 

1.00316 

0.639 

0.666 

0.667 

0.690 

0.696 

0.696 

0.690 

0.699 

0.660 

0.661 

i. 

3000.0 

0.7300 

3060.0 

3.60 

6120.0 

0.000323 

0.301 

66,7 

0.333 

1.00267 

0.662 



• TWO- PHASE BOUNDARY 





THERMOPHVSXCAL PROPERTIES OF HELIUM 4 


root PSU ISOBAR 


TEMPERATURE 

OENSITY 

V<OH/OW 

V(OP/OU» 

-YJOP/DVI_ 

<OV/OT>/V 

THERMAL 

VISCOSITY 

THERMAL 

OICLECTRIC 

PRANOTL 

0E6. R 

LB/CU FT 

P 

BTU/Lft 

PSIA-CU FT/8TU PSIA 

P 

1/OER. R 

conductivity 

BTU/FT-MR-R 

LP/FT-SEC 
X 10E*6 

OIFFUSIVITV 
SQ FT/HR 

CONSTANT 

NUMBER 

16. Q 

16.70 

197.0 

10.7 

32000.0 

0.00321 

0.073B 

60.3 

0.00696 

1.01521 

1.86 

17. 0 

16.72 

100.0 

11.2 

31700.0 

0.00325 

3.0754 

52.2 

0.00739 

1.01532 

1.92 

10.0 

16.67 

101. 0 

11.0 

313C0.0 

P. 00335 

0.(769 

46.7 

0.00761 

1.41543 

1.30 

19.0 

16.61 

176.0 

12.2 

31000.0 

0.00351 

0.0700 

40.5 

C. 00762 

1.01554 

1.15 

20.0 

16.59 

174.0 

12.4 

30600.0 

0.00366 

0.0709 

36.2 

0.00740 

1.01566 

1.05 

22.0 

16.43 

179- Q 

12.2 

30000. Q 

0.00309 

0.0002 

29.7 

0.00702 

1.01590 

0.920 

24.0 

16.29 

100.0 

11.7 

29900.0 

0.120402 

0.000 s 

25.2 

0.00657 

1.01614 

0.046 

26.0 

16.16 

197.0 

11.1 

29000.1 

0.00407 

0.0611 

21.0 

0.00626 

1.01630 

0.777 

20.0 

16.03 

204.0 

10.7 

28500.0 

0.00411 

0.0011 

19.4 

0.00605 

1.01661 

0.719 

30.0 

15.90 

209.0 

10.4 

20000.0 

0.00416 

0.0010 

17.5 

0,00506 

1.01604 

0,676 

32.0 

15.77 

214.0 

10.2 

27500.0 

0.00420 

0.0006 

16.0 

0.00569 

1.01706 

0.642 

34.0 

15.64 

210.0 

10.0 

26900.0 

0.00423 

0.0002 

14.0 

0.00556 

1.01720 

0.614 

36.0 

15.50 

222.0 

9.84 

26400.0 

0.00426 

0.0797 

13.9 

0.00544 

1.01749 

0.592 

30.0 

15.37 

225.0 

9.60 

25900.0 

0.00429 

U • 0791 

13.1 

0.00534 

1.01770 

0.575 

40.0 

15.24 

220.0 

9.54 

29400.0 

0.00431 

0.0706 

12.5 

0.00525 

1.01789 

0.561 

49.0 

14.91 

235.0 

9.23 

24200.0 

0.00435 

0.0772 

11.3 

6.00506 

1.01036 

0.537 

90.0 

14.59 

241.0 

0.95 

23100.0 

0.00430 

0.0758 

10.5 

0.00492 

1.01070 

0.526 

99.0 

14.27 

247.0 

0.69 

22000.0 

0.00440 

0.0746 

9.95 

0.00401 

1.01916 

0.522 

60.0 

13.96 

252.0 

0.45 

21000.0 

0.00442 

0.0735 

9.57 

0.00472 

1.01949 

0.523 

70.0 

13.36 

263.0 

0.00 

19200.0 

0.00443 

0.0710 

9.11 

0.00462 

1.02005 

0.533 

00. 0 

12.70 

273.0 

7.60 

17700.0 

0.00441 

0.0705 

6.91 

0.00456 

1.02047 

0.540 

90.0 

12.23 

204.0 

7.24 

16500.0 

0.0J436 

0.0697 

0.02 

0.00461 

1.02076 

0.563 

100.0 

11.71 

294.0 

6.93 

15400.0 

0.03*28 

0.0692 

0.01 

0.00460 

1. 02093 

0.570 

120.0 

10.77 

317.0 

6.41 

13900.0 

0.00407 

0.0609 

0.91 

0.00495 

1.02101 

0.601 

140.0 

9.96 

341.0 

r i() 

12000.0 

0.00303 

0.1694 

9.09 

0.00534 

1.02002 

0.616 

160.0 

9.246 

366.0 

5.60 

12000.0 

0.00357 

0.0704 

9.32 

0.00502 

1.02047 

0.624 

100.0 

0.629 

391.0 

5-42 

11400.0 

0.00334 

0.0717 

9.57 

0.00636 

1.02002 

0.620 

200.0 

0.009 

417.0 

5.21 

11000.0 

0.00312 

0.0732 

9.71 

0.00696 

1.01992 

0.621 

290.0 

7.002 

401.0 

4.04 

10200.0 

0.00267 

0.0776 

10.4 

0.00062 

1.01021 

0.621 

300.0 

6.100 

944.0 

4.59 

9660.0 

0.00234 

0.0021 

11.1 

0.0104 

1.01694 

0.620 

390.6 

5.535 

606.0 

4.41 

9271.0 

0.00200 

0.0067 

11.0 

0.0124 

1.01570 

0.619 

400.0 

9.014 

660.0 

*•20 

0900.0 

(.0(188 

0.0912 

12.5 

0.0145 

1.01474 

0.619 

490.0 

4.904 

729.0 

•*•18 

•790.0 

0.00171 

0.0959 

13.1 

0.0167 

1.01301 

0.619 

900.0 

4.222 

790.0 

« .10 

0560.0 

0.00190 

0.100 

13.0 

0.0109 

1.01297 

0.620 

600.0 

3.647 

912.0 

2.99 

0270.0 

i. 00136 

0.100 

15.2 

0.0239 

1.01194 

0.627 

700.1 

3.2U 

1030.0 

3.91 

8070.0 

0.00120 

0.110 

16.7 

0.0296 

1.01041 

0.634 

000.0 

2.066 

1190.0 

3.06 

7910.0 

0.80107 

0.127 

10.2 

0.0357 

1.00946 

0.640 

*00.0 

2.909 

1200.0 

3 01 

7790.0 

0.000969 

0.136 

19.6 

0.0424 

1.00067 

0.644 

1000*0 

2.360 

1400.0 

3.70 

7700.0 

0. 000004 

0.149 

21.0 

0.0496 

1.00799 

0.647 

1200.0 

2.009 

1640.0 

3.73 

7960.0 

0.000793 

0.16? 

23.0 

0.0699 

1.00691 

0.691 

1400.0 

1.742 

1690.0 

3.70 

7460.0 

0.000699 

0.179 

26.4 

0.0033 

1.00600 

0.694 

1000.0 

1.940 

2130.0 

3-67 

7390.0 

0. •00900 

0.196 

20.9 

(.103 

1.00943 

0.696 

1000.0 

1.300 

2300.0 

3.65 

7330.0 

r. •00920 

0.212 

31.3 

0.124 

1.00490 

0.690 

2000.0 

1.250 

2620.0 

3 .64 

7290.0 

0.000472 

0.220 

S3.? 

0*147 

1.00446 

0.699 

2900.0 

1.011 

3240.0 

3.61 

7210.0 

C. 008302 

0.266 

39.4 

0.212 

1 003*9 

0.660 

3000.0 

0.0409 

3090.0 

3.99 

7170.0 

(.000321 

0.702 

44. B 

0.207 

1.00309 

0.661 


• TWO-PHASE BOUNDARY 
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8000 PSIA ISOBAR 


THERMODYNAMIC PROPERTIES Of HELIUM 4 


TEMPERATURE VOLUME ISOTHERM ESOCHORE 

DERIVATIVE DERIVATIVE 

DEG. R CU FT/LB CU FT-PSIA/LO PSIA/R 


INTERNAL 

ENERGY 

8TU/LB 


BTU / LB -R 


VELOCITY 
OF SOUNO 
FT/SFC 


B. 05022 

0. 0solo 

1. »m 

0.05911 
0.05966 
0 .15991 
•.•6137 
0.06084 
0.06131 

2070.0 

2060.0 
2060.0 
2020.0 

2013.0 

1990.0 

1900.0 

1960.0 
1960.0 

107.Q 

112.0 

117.0 

126.0 

127.0 

126.0 
125.0 

125.0 

126.0 

19-17 

19.50 

20.00 

20.90 

21.93 

23.10 

24.21 

25.20 

26.24 

105.4 

106.1 

106.0 

100.3 
118.0 
111.9 
113.6 

115.3 
117.1 

0.5200 

0.5661 

0.6027 

0.6764 

0.7515 

0.0269 

0.0930 

0.9518 

1.000 

0.5175 

0.5135 

0.9226 

0.5622 

0.6090 

0.6408 

0.6739 

0.6942 

0.7107 

0.5005 

0.5072 

0.6076 

0.6694 

0.7351 

0.7072 

0.8238 

0.0568 

0.8056 

3202.0 

3301.0 

3318.0 

3341.0 

3349.0 

3368.0 

3366.0 

3349.0 

3350.0 

0.06179 

0.06220 

0.06277 

0.06327 

1930.0 

1910.0 

1690.0 

1070.0 

122.0 

121.0 

119.0 

110.0 

27.32 

20.64 

29.60 

30.70 

118.9 
120.7 
122.6 

124.9 

1.062 

1.115 

1.166 

1.215 

0.7260 

0.7369 

0.7630 

0.7512 

0.9107 

0.9329 

0.9528 

0.9768 

3351.0 

3351.0 

3351.0 

3350.0 

0.06655 

0.06506 

0.06720 

0.06057 

3.07139 

0.07633 

0.07736 

0.00067 

0.08691 

0.09352 

1630.0 

1790.0 

1750.0 

1710.0 

1660.0 

1500.0 

1960.0 

1900.0 

1650.0 

1660.0 

116.0 

109.0 

105.0 

101.0 

92.9 

09.6 

79.0 

73.0 

62.9 

56.7 

33.85 

37.04 

60.35 

43.75 

90.81 

50.14 

65.69 

73.41 

89.19 

105.2 

129.5 

134.6 

139.9 

165.3 

156.6 
160.2 

100.3 

192.6 

217.9 
243.0 

1.332 

1.640 

1.541 

1.636 

1.009 

1.965 

2.196 

2.236 

2.667 

2.666 

0.7651 

0.7752 

0.7030 

0.7096 

0.8003 

0.8006 

0.8190 

0.8197 

0.8250 

0.8265 

1.010 

1.063 

1.073 

1.100 

1.147 

1.187 

1.220 

1.246 

1.202 

1.300 

3347.0 

3341.0 

3333.0 

3326.0 

3303.0 

3202.0 

3263.0 

3249.0 

3233.0 

3234.0 

0.1002 

0.1070 

0.1137 

0.1305 

0.1671 

0.1636 

0.1000 

0.1963 

0.2126 

0.2652 

1660.0 

1660.0 

1600.0 

1570.0 

1600.0 

1700.0 

1900.0 

2010.0 

2130.0 

2360.0 

40.2 

43.0 
30.7 

30.0 
29.6 
21.9 

19.1 

17.0 

15.3 

12.0 

121.4 

137.9 

153.6 

193.6 

233.1 

272.2 

310.9 

349.4 

307.7 
463.0 

269.9 

296.9 

322.1 

306.9 

491.9 

914.9 

577.5 

640.2 

702.6 

026.9 

2.040 

2.994 

3.132 

3.421 

3.695 

3.051 

6.019 

6,167 

4.290 

4.525 

0.0296 

0.0236 

0.0205 

0.0124 

0.0041 

0.7902 

0.7927 

0.7081 

0.7043 

0.770 

1.307 
1.307 
1.303 
1.209 
1.275 
1.269 
1.257 
1.251 
1.266 
l. 24* 

3249.0 

3273.0 

3305.0 

3400.0 

3507.0 

3610.0 

3731.0 

3844.0 

3956.0 

4177.0 

0.2777 

0.3103 

0.3629 

0.3756 

0.6610 

0.5066 

0.5723 

0.6301 

0.7060 

0.0609 

2600.0 

2050.0 

3090.0 

3360.0 

3090.0 

6390.0 

6070.0 

5300.0 

5090.0 

7190.0 

11.0 

9.64 

0.59 

7.75 

6.40 

5.57 

6.00 

6.35 

3.92 

3.16 

939.5 

616.9 

690.2 

765.4 

919.5 

1065.0 

1219.0 

1369.0 

1919.0 

1009.0 

990.9 

1079.0 

1190.0 

1322.0 

1969.0 

1016.0 

2063.0 

2310.0 

2950.0 

3176.0 

4.716 

6.001 

5.027 

5.197 

5.302 

5.573 

9.730 

9.003 

6.013 

6.209 

0.7741 

0.7709 

0.7609 

0.7669 

0.7637 

0.7617 

0.7603 

0.7992 

0.7904 

0.7960 

1.238 
1.237 
1.236 

1.235 

1.239 

1.236 
1.236 

1.236 

1.237 
1.237 

6391.0 

4599.0 

6001.0 

6996.0 

5360.0 

5720.0 

6053.0 

6370.0 

6673.0 

7300.0 

1.036 

0690.0 

2.62 

2263.0 

3795.0 

6.919 

0.7990 

1.230 

0027.0 
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THERNOPHYSICAL PROPERTIES of HELIUM 4 


8000 PSIA ISOBAR 


TEMPERATURE DENSITY 

VIOH/OV) 

P 

VCOP/OU) 

V 

-VU5P/OVI 

T 

fOV/OTl/V 

P 

thermal 

CONDUCTIVITY 

VISCOSITY 

thermal 

ctffusivity 

DIELECTRIC 

constant 

DEG. R 

LB/CU FT 

BTU/LB 

PSIA-CU FT/BTU PSIA 

1/Of G. R 

btu/ft-nr-r 

LB/FT-SEC 
X 10E+6 

S') ft/hf 

18.0 

17.18 

192.0 

12.1 

35600.0 

C. 00302 

0.0039 

61.3 

0.0089? 

1. 01939 

19.0 

17.12 

189.0 

12.0 

3529C.0 

0.00919 

0.0052 

51.6 

8 ..00897 

1.31950 

20.0 

17.07 

181.0 

13.1 

39900.0 

0.09335 

r.0862 

97.9 

0.. 00831 

1.01962 

22.0 

16.99 

186.0 

13.0 

39300.0 

0.90361 

0.0979 

38. 0 

0. 00771 

1. 01987 

29.0 

16.82 

196.0 

12.3 

93900.0 

C. 00375 

0.0681 

11.5 

0. 00712 

1.01F13 

26.0 

16.69 

207.0 

11.7 

33100.0 

0.003SQ 

0.0883 

26.9 

0.00672 

1.01538 

28.0 

16.56 

216.0 

11.2 

32800.0 

0.00382 

0.088c 

23.5 

0.00696 

1.01563 

30.0 

16.99 

222.0 

10.9 

32200.0 

0.00 386 

0.0879 

26.9 

0.00629 

1.01587 

32.0 

16.31 

227.0 

10.7 

31700.0 

0. 00399 

0.0879 

18.9 

0.00605 

1.01611 

39.0 

16.18 

232.0 

10.9 

31200.0 

0.00392 

0.6869 

17.3 

0.0(589 

1.01639 

36.0 

16.06 

237.0 

10.2 

30700.0 

6.00394 

0.0862 

16.1 

0.00576 

1.01657 

38.0 

15.93 

290.0 

10. 1 

30100.0 

0.00396 

0.0856 

15.0 

0.93569 

1.01679 

90.0 

15.80 

299.0 

9.92 

29600.0 

0.00398 

0.0899 

*9.2 

0.00553 

1.91700 

95.0 

15.99 

252.0 

9.58 

20900.0 

C.'J09PO 

0.0832 

U.6 

0.00532 

1.01751 

5C . 0 

15.18 

25^.0 

9.29 

27200.0 

0.00902 

0.0617 

11.6 

0.;051F 

1.01797 

55.0 

19.88 

266.8 

9.01 

26100.0 

0.00903 

0.6833 

10.1 

0 • C 0503 

1. 01890 

60. 0 

19.56 

272.0 

8.76 

25000.0 

C. 00909 

0.0790 

10.9 

0.00993 

1.01878 

70.0 

19.01 

289.0 

8.29 

23000.0 

0.00909 

0.0770 

9.83 

0. 00979 

1.01995 

80.0 

13.95 

296.0 

7.87 

21300.0 

0.00902 

0.0755 

9.52 

0.00973 

1.01997 

90.0 

12.93 

307.0 

7.50 

19900.0 

6.00398 

0.0795 

9.37 

0.09972 

1.02030 

100.0 

12.93 

318.0 

7.17 

15C.C? • u 

0.00392 

0.071$ 

9.32 

0.00976 

1.02167 

120.0 

11.51 

391. C 

6.67 

16700.0 

0.00376 

0.0733 

9.36 

(.00997 

1.02097 

190.0 

10.69 

369.0 

6.29 

15300.0 

0.00357 

0.0715 

9.50 

0. 0(1529 

1.02100 

160. 0 

9.98 

389.0 

5.06 

19900.0 

6.00316 

0.0791 

9.69 

0.00570 

1.92003 

180.0 

9 • 398 

919.0 

5.58 

1360C.0 

0.00315 

0.0759 

9.92 

0.08518 

1.02053 

200.0 

8.799 

990.0 

5.36 

13100.0 

0.00296 

0.0769 

10.0 

0.00678 

1.02016 

290.0 

7.663 

509.0 

9.95 

12100.0 

0.00256 

0.0006 

10.7 

e. 00618 

1.01906 

300.0 

6 • 798 

567.0 

9.68 

11900.0 

0.00225 

0.0853 

11.3 

0. C 0981 

1.01791 

350.0 

6.113 

630.0 

9.99 

10900.0 

0.00201 

0.0899 

12.0 

0.0116 

1.01602 

900.0 

5 . 556 

691. 0 

9.35 

10500.0 

6.00162 

0.0936 

12.7 

0.013'* 

1.01502 

950.0 

5.099 

753.0 

9.29 

10200.0 

0.00166 

0.0977 

13.3 

0.015? 

1*81990 

500.0 

9.709 

619.0 

9.15 

10 0.0 

0.60153 

0.102 

13.9 

0.9133 

1.01907 

600.0 

9.079 

935.0 

9.03 

9690.0 

0.00133 

0.110 

15.3 

0.0217 

1.01263 

700.0 

3.601 

1060.0 

3.99 

9370.0 

0.00117 

0.119 

16.8 

8.0267 

1.01199 

• 00.0 

3.223 

1180.0 

3.06 

9106.0 

8.00105 

0.126 

18.3 

0.0321 

1.81895 

900 • 0 

2.916 

1300.0 

3.03 

9126. 0 

0.000552 

0.137 

19.7 

8.0380 

1.88960 

1060.0 

2.663 

1920.0 

3.80 

•900.0 

0.000070 

0.196 

21.1 

0.0993 

1.88888 

1200 • 0 

2 . 267 

1660.0 

3.79 

87?0,0 

C. 008793 

0.163 

23.6 

0.0581 

1.88771 

1900.0 

1.979 

1910.0 

3.70 

8590.0 

0. 080698 

0.180 

26.9 

0.8739 

1.88681 

1600 • 9 

1.797 

2150.0 

3.66 

•5C0.Q 

0.000979 

0.197 

28.9 

8.0911 

1.08618 

1600.0 

1.567 

2900.0 

3.66 

•930.0 

0.000516 

0.213 

11.9 

0.110 

1.885*1 

2000.0 

1.920 

2690.0 

3.69 

•370.0 

0.000968 

0.229 

13.7 

0.130 

l« 80903 

2500. 0 

1.151 

3260.0 

3.61 

•280.0 

6. 000380 

0.266 

19.9 

0.107 

1.88913 

3690.0 

0.9670 

3070.0 

3.59 

•210.0 

0.000320 

0.302 

99.6 

0.252 

1.00358 


PRANDTL 

NUMBER 


1 • S3 

1*33 

1.20 

1.09 

0.997 

0.863 

0.769 

Q.73A 

0.689 

0.659 

0.629 

0.603 

0.589 

0.992 
0.539 
0- 9 , 6 
0.923 
0.926 
0.939 
0.993 
0.997 
0.969 
0.609 

0.619 

0.619 

0.613 

0*619 

0.613 

0.612 

0.612 

0.612 

0.619 

0.621 

0.610 

0.636 

0.690 

0.699 

0.699 

0.692 

0.699 

0.696 

0.690 

0.660 

9.661 
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THERHOOYNIMIC PROPERTIES OF MCLIUH 9 


9000 PSIA ISOBAR 

temperature volume isotherm 
DERIVATIVE 


OEC. R 

CU FT/LB 

CU FT-PSI 

19.0 

0.09600 

2290.0 

20.0 

0.09703 

2230.0 

22.0 

0.09791 

2210.0 

29.0 

0.09702 

2200.0 

26.0 

0.09029 

2190.0 

20.0 

0.09067 

2100.0 

30.0 

0.09909 

2160.0 

32.0 

0.09992 

2190.0 

39.0 

0.09996 

2120.0 

36.0 

0.06091 

2110.0 

30.0 

0.06009 

2090.0 

90.9 

0.06131 

2070.0 

95.0 

0.06296 

2030.0 

90.0 

0.06369 

1990.0 

99.0 

0.06909 

1990.0 

60.0 

0.06607 

1910.0 

/ 0.0 

0.06090 

1090. 0 

80.0 

0.07110 

1760.0 

90.0 

0.07309 

1720.0 

100.0 

0.07699 

1600.0 

120.0 

0.00229 

1620.0 

190.0 

0.00607 

1990.0 

160.0 

0.09399 

1900.0 

100.0 

0.1000 

1990.0 

200.B 

0.1099 

1610.0 

290.0 

0.1200 

1690.0 

300.0 

0.1396 

1790.0 

390.0 

0.1902 

1090.0 

900.0 

0.1697 

2100.0 

990.0 

0.1792 

2110.0 

900.0 

0.1937 

2220.0 

600.0 

0.2229 

2960.0 

700.0 

0.2913 

2690.0 

000.0 

0.2002 

2930.0 

900.0 

0.3091 

3100.0 

1100.0 

0.3300 

3920.0 

1200.0 

0.3960 

3920.0 

1900.0 

0.9992 

9420.0 

1000.0 

0.9129 

9930.1 

1000.0 

0.9700 

9490.0 

2000.0 

0.6292 

9960.0 

2909.0 

0.7796 

7290.0 

3000.0 

0.9222 

•990.0 


• T MO-PHASE BOUNOARV 


ISOCHORE 

INTERNAL 

ENTHALPY 

DERIVATIVE 

ENERGY 


PSIA/R 

0TU/LB 

•TU/LO 

119.0 

21.39 

116.1 

121.0 

21.77 

116.9 

130.0 

22.90 

110.3 

139.0 

23.99 

119.9 

139.0 

29.68 

121.7 

133.0 

29.79 

123.9 

133.0 

26.70 

129.2 

132.0 

27,70 

126.9 

130.0 

20.79 

126.7 

129.0 

29.03 

130.5 

127.0 

30.99 

132.9 

126.0 

32.10 

139.3 

121.0 

39.00 

139.2 

117.0 

38.20 

199.1 

113.0 

91.99 

199.9 

100.0 

99.78 

159.9 

100.0 

91.71 

166.0 

92.6 

90.93 

177.6 

09.7 

66.39 

109.5 

79.9 

79.03 

201.7 

60.9 

89.69 

226.0 

60.3 

119.7 

252.9 

93.3 

121. 0 

276.5 

97.6 

138.9 

309.6 

93.0 

199.1 

330.7 

39.3 

199.2 

395.6 

28.6 

233.9 

959.6 

29.9 

273.1 

523.5 

21.9 

312.0 

586.0 

19.6 

350.6 

699.3 

17.1 

309.0 

711.0 

19.3 

969.3 

€36.2 

12.3 

991.2 

960.1 

10.0 

616.0 

1089.3 

9.61 

692.1 

1207.0 

0.67 

767.9 

1331.0 

7.26 

917.6 

1976.0 

6.29 

1060.0 

1025.0 

9.96 

1210.9 

2072.0 

9.06 

1367.0 

2319.0 

9.90 

1917.0 

2566.0 

3.93 

1092.0 

3189.0 

2.99 

2266.0 

3013.0 


VELOCITY 
OF SOUNO 
FT/SEC 




THERMOPHYSICAL PROPERTIES OF HELIUM * 


9080 PSIA ISOBAR 


TEMPERATURE OENSITY V<OH/OV) p V10P/0U» v -V fOP/DV ^ 


0C6. R LB/CU FT 


BTU/L8 PSIA-CU FT/BTU PSIA 


T)/V THERMAL VISCOSITY 
p CONDUCTIVITY 
. R BTU/FT-HR-R LB/FT-SEC 
X 10E»6 


THERMAL DIELECTRIC 
DIFFUSIVITY CONSTANT 
SQ FT/HR 


39500. B 

39110.0 
38500. B 

38000.0 

37800.0 

37100.0 

38900.0 

38000.0 

39800.0 


18900.0 

19900.0 

15200.0 

19001.0 

13200.0 

12800.0 

12100.0 

11800.0 

11900.0 

11800.0 

10700.0 

18900.0 

10300.0 

10100.0 

9900.0 

9790.0 

9820.0 

9530.0 

9980.0 

9390.0 


0.00291 
0.00309 
0.00337 
0.00352 
0.00 357 
0.00359 
0.00363 
0.00366 
0. 00368 


0.00373 

0.00379 

0.00379 

0.00379 

0.00373 

0.00370 

0.00367 

0.00382 

0.00350 

0.00339 


0.00115 

0.08103 

0.000936 

0.000857 

0.000733 

0.000691 

0.800569 

0.800512 

0.000965 

0.000378 


70.5 

0.00991 

1.01397 

1.53 

61.5 

0.00922 

1.01359 

1,37 

98.2 

0.00895 

1.01386 

1.16 

39.2 

0.00769 

1.01913 

1.06 

32.8 

0.00717 

1.01990 

0.959 

28.2 

8.00687 

1.01966 

0.868 

29.6 

0.00661 

1.01992 

0.796 

22.2 

0. "990 

1.01517 

0.793 

20.1 

0.0w«22 

1.01591 

0.696 

16.5 

0.00606 

1.01565 

0.663 

17.2 

d. 00593 

1.01568 

0.639 

16-1 

0.00581 

1.01611 

0.611 

19.1 

0.00557 

1.01665 

0.570 

12.6 

0.00536 

1.01715 

0.596 

11.9 

0.00523 

1.01762 

0.532 

11.3 

0.00512 

1.01509 

0.526 

10.5 

0.00995 

1.01679 

0.525 

10.1 

0.00987 

1.01990 

0.539 

9.92 

0.00989 

1.01990 

0.595 

9.61 

0.00966 

1.02029 

0.557 

9.79 

0.60501 

1.02079 

0.579 

9.89 

0.00528 

1.02100 

0.595 

10.1 

0.00563 

1.02099 

0.609 

10.3 

0.00605 

1.02069 

0.610 

10.3 

0.00652 

1.02056 

0.605 

10.9 

0.00765 

1.01971 

0.607 

11.6 

0.00932 

1.01870 

0.606 

12.2 

0.0109 

1.01770 

0.605 

12.6 

0.0126 

1.01675 

0.609 

13.9 

0.0193 

1.01586 

0.606 

19.0 

0.0161 

1.01509 

0.607 

15.9 

0.0200 

1.01360 

0.616 

16.9 

0.0295 

1.01239 

0.625 

16.9 

0.0293 

1.01136 

0.632 

19.8 

0.0396 

1.01098 

0.637 

21.2 

0.0902 

1.00972 

0.691 

23.9 

O'. 0927 

1.00090 

0.696 

26.5 

0.0666 

1.00751 

0.650 

29.0 

0.0019 

1.00679 

0.653 

31.9 

0.0906 

1.00611 

0.695 

33.0 

0.117 

1.00559 

0.696 

39.5 

0.167 

1.00960 

0.659 

99.6 

0.225 

1.00390 

0.660 


TNO-PMASC BOUNDARY 



4 


10000 PSU ISOBAR 


THERMODYNAMIC PROPERTIES OF HELIUM 4 



TEMPERATURE 

VOLUME 

isotherm 

ISOCMOPE 

INTERNAL 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 
OF SOUNO 
FT/SEC 




DERIVATIVE 

DERIVATIVE 

ENERGY 



DEC. R 

CU FT/LB 

CU ft-psia/lb 

PSIA/R 

8TU/LB 

BTU/LB 

BTU/L8-R 

9TU 

/ L9 -R 

\ 

\ 

20.0 

22.0 

24.0 

26.0 
28.0 

30.0 

32.0 

34.0 
36.3 

38.0 

0.05566 
0.05601 
0.05640 
0.05600 
0.05719 
0.05758 
0.05799 
0.05838 
0.05879 
0. 05920 

2410.0 

2390.0 

2398.0 

2300.0 

2370.0 

2390.0 

2330.0 

2310.0 

2300.0 
22 0 0.0 

123.0 
135.9 

141.0 

142.0 

141.0 

140.0 

139.0 

136.0 

137.0 

135.0 

23.55 

24.28 
25.18 
26.26 

27.29 
28.21 

29.17 

30.18 
31.24 
12.32 

126.6 

128.0 

129.6 

131.4 

113.2 
134.8 

136.5 

118.3 
140- i 
142.0 

0.5369 

0.6044 

0.6757 

0.7446 

0.8155 

0.8721 

0.9271 

0.9805 

1.0 32 

1.082 

0.4751 
0.5210 
0.5807 
0.6300 
0. 6611 
0.6832 
0.7014 
0.7164 
0. 7206 
0.7388 

0.5475 

0.6180 

0.6979 

0.7619 

0.0030 

0.8373 

0.8671 

0.8930 

0-9156 

0.9360 

3587.0 

3627.0 

3645.0 

3649.0 

3651.0 

3653.0 

3654.0 

3656.0 

3658.0 

3659.0 


40.0 

0.09962 

2260.0 

133.0 

33.44 

143.6 

1.131 

0.7473 

0.9542 

3660.0 

V' 

49.0 

90.0 

59.0 

60.0 

70.0 

80.0 
90.0 

100.0 

120.0 

140.0 

0.06068 

0.06176 

0.06289 

0.06396 

0.06623 

0.06857 

0.07097 

0.07342 

0.07947 

0.08366 

2220.9 

2180.9 

2150.0 

2119.0 

2040.0 

1970.0 
191 r.o 

1861.0 
1790.8 
1760.0 

129.0 

124.0 

120.0 

115.0 

107.0 

99.1 

92.1 
85.7 

74.6 

65.6 

36.36 
39.41 
42.58 
45. 8f 
52.69 
59.81 
67.18 
74.75 
90. 31 
106.2 

148.7 

153.8 

159.0 
164.3 

175.1 

186.8 

198.6 

210.7 
235.6 

761.1 

1.245 

1.352 

1.451 

1.544 

1.714 

1.867 

2.006 

7.J33 

2.360 

2.557 

0.7636 

0.7755 

0.7849 

0.7929 

0.8060 

0.8164 

0.8246 

0.8309 

0.8386 

0.8416 

0.9930 

1.026 

1.054 

1.060 

1.125 

1.164 

1.197 

1.224 

1.264 

1.286 

3660.0 

3656.0 

3653.0 

3646.0 

3628.0 

3607.0 

3585.0 

3566.0 

3536.0 

3521.0 


160.0 

180.0 

200.0 

260.0 

300.0 

390.0 

400. 0 

490.0 

500.0 

600.0 

0.00895 

0.09429 

0.0996 

0.1130 

0.1263 

0.1394 

0.1525 

0.1655 

0.1789 

0.2043 

IT 30.0 

1730.0 
',740.0 

1810.0 

1900.0 

2000.0 
2100.0 
2210.0 

2320.0 

2550.0 

58.2 

52.1 

47.1 

37.8 
31.4 

26.9 
23.6 
21.0 

18.9 
15.8 

122.3 
138.5 

154.7 

194.9 

234.7 

274.1 

313.2 

351.9 

390.4 

466.9 

28 7.0 

313.1 

339.2 

404.2 

468.6 

532.3 

595.6 

658.4 
720.9 
845.1 

2.730 

2.883 

3.021 

3.311 

3.546 

3-74? 

3.911 

4.059 

4.191 

4.418 

0.8416 
0. 8398 
0.8370 
0.8282 
0.8195 
0.8116 
0.8052 
0.7996 
0.7949 
0.7875 

1.300 

1.305 

1.305 

1.294 

1.281 

1.269 

1.260 

1.253 

1.248 

1.241 

3520.0 

3530.0 

3549.0 

3620.0 

3708.0 

3805.0 

3905.0 

4007.0 

4110.0 

4314.0 


700.0 

800.0 
900 . e 

1000.0 

1700.0 

1400.0 
1680.8 

1000.0 
2000.0 
2900.0 

0.2302 

0.2561 

0.2820 

0.3080 

0.3600 

0.4122 

8.4649 

0.9169 

0.8694 

0.7098 

2780.0 

3020.0 

3260.0 

3501.0 

3990.0 

4490.0 

9000.0 

8500.0 

6020.0 
7300.0 

13.6 
11.9 

10.6 
9. G9 
0.03 

6.91 
6.06 
5.40 
4.87 

3.91 

542.9 

618.6 

694.1 

769.4 

919.8 

1070.0 

1220.0 

1370.0 

1520.0 
18 <4.0 

969.2 

1093.0 

1216.0 

1340.0 
1586.3 

1833.0 

2080.0 

2327.0 

2574.0 

3192.0 

4.609 

4.774 
4.91® 
5.049 
5.274 
5.464 
6.629 

5.775 
5.905 
6.181 

0.7821 

0.7781 

0,7749 

0.7724 

0.7666 

0.7662 

0.7644 

0.7610 

0.7619 

0.7599 

1. ?37 
1.235 
1.234 
1.234 
1.234 

1.234 

1.235 

1.235 

1.236 
1.236 

4514.0 

4711.0 

4903.0 

5069. 0 

5446.0 

5790.0 

6115.0 

6425.0 

6722.0 

7417.0 


3000.0 

0.9329 

0590.0 

3.27 

2269.0 

3811.0 

6.406 

0 • V 966 

1.237 

6056.0 
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THCRMOPHTSICAl r*OPF*TIES OF HELIUM 4 


15531 PSIA ISOBAR 


temperature density 

OEG. R L8/CU FT 

V ( DH/OV) 

P 

6TU/19 

V IDP/OU ’‘.MOP/OV^ 

PSIA-CU FT/0TU PSIA 

(OV/DT f / V 

P 

1/OEG. S 

thermal 

CONDUCTIVITY 

0TU/FT-HR-R 

VISCOSITY 

LB/FT-SEC 
X 10E*6 

thermal 

OTFFUSIVITY 
SQ FT/HR 

DIELECTRIC 

CONSTANT 

PRANDTL 

NUMBER 

20.0 

17.97 

192.0 

14.5 

43300.0 

C. 00255 

0.101 

79.3 

O.CiS* 

1.01250 

1.55 

22.0 

17.85 

196.0 

14.5 

42700.0 

5. 00315 

0.102 

60.6 

0.00925 

1.81205 

1.31 

24.0 

17.73 

210.0 

13.7 

42300.0 

0. 00332 

0.103 

40.4 

0.00529 

1*01314 

i. 1? 

26.0 

17.61 

225.0 

12.0 

41900.0 

0.00336 

0.10? 

39.0 

0.00 764 

1.01343 

1.07 

20.0 

17. A9 

236.3 

12.2 

41400.0 

0.03340 

0.10? 

33.0 

0.00727 

1. 01370 

0.955 

30.0 

17.37 

244.0 

11.0 

40000.0 

0. 00344 

0.102 

29.3 

0.00699 

1.01397 

0.069 

32.0 

17.25 

250.0 

11.5 

AQ200.0 

0. 00 346 

0.101 

25-9 

0.00674 

1-01423 

0.601 

3 A. 0 

17.11 

256.0 

11.3 

39600.0 

0.00346 

0.100 

23.3 

0.00654 

1.01449 

0.747 

36.0 

17.01 

262.0 

11.0 

39100.0 

0. 00350 

0.0991 

21.2 

0.00636 

1.01474 

0.704 

30.0 

16.09 

267.0 

10.0 

30500.0 

0. 03 351 

0.0902 

19.5 

0.00621 

1.01496 

0.660 

AO* 0 

16.77 

272.0 

10.6 

30000.0 

6.00351 

0.0973 

10.1 

0.00606 

1.0152? 

0.641 

45.8 

16. A0 

202.0 

10.2 

36700.0 

0.00352 

0.0950 

15.7 

0.00501 

1.01579 

0.590 

50.0 

16.19 

292.0 

9.91 

35400.0 

0.00352 

0.0929 

14.1 

0.00560 

1.01633 

0.559 

55.0 

15.91 

300.0 

9.59 

14100.0 

0. 03351 

0.0911 

13.0 

0.00543 

1.01602 

0.541 

60.0 

15.63 

300.0 

9.31 

32900.0 

C, 00350 

0.0895 

12.2 

0.00530 

1.01720 

0.531 

70.0 

15.10 

323.0 

0.79 

30700.0 

0.60340 

0.0060 

11.3 

0.00511 

1.01010 

0.525 

90.0 

1 A. 50 

337.0 

0.33 

207OC.O 

0. 30 345 

0.0049 

10.7 

0.00500 

1.01079 

0.530 

50.0 

1 A . 09 

350.0 

7.92 

26900.0 

0. 0034? 

0.0035 

10.5 

O.C0495 

1.01936 

0.5 39 

130.0 

13.62 

363.0 

7.57 

25400.0 

0.00330 

0.0025 

10.3 

0.00495 

1.01903 

0.550 

120.0 

12. 7A 

307.0 

6. 90 

22000.0 

0.00327 

9.0015 

10.2 

0.00506 

1.02549 

0.570 

LAO. 0 

11.95 

411.0 

6.52 

20900.0 

0.00314 

0.0014 

10.3 

0*00529 

1.02006 

0.506 

160.0 

11. 2A 

435.0 

6.15 

19500 . 0 

0.00299 

0.1010 

10.4 

0.00560 

1.02101 

0.596 

160.0 

10.61 

460.0 

5.05 

10400.0 

0. 00204 

0.0626 

10.6 

0.00597 

1.02099 

0.602 

200.0 

10 • OA 

405.0 

5.61 

17506 ■ 0 

0.00269 

1.003? 

10.7 

0.00639 

1.G2O05 

0.590 

250.0 

0.040 

549.0 

5.15 

16000.0 

6.00236 

0. 0670 

11.2 

0.00760 

1.02020 

0.601 

300.0 

7.919 

612.0 

4.05 

15000.0 

0.00209 

0.0907 

11.0 

0.00094 

1.01934 

0.600 

350.0 

7.172 

675.0 

4.63 

14300.0 

r. 00100 

0.0945 

12.4 

0.0104 

1.01044 

0.599 

AOO.O * 

6.557 

737.0 

4.46 

13000.0 

0.00171 

0.09«3 

13.3 

0.0119 

1.01755 

0.599 

A50, 0 

6.042 

799.0 

4.34 

13400.0 

0.00157 

0. 102 

13.6 

0.0135 

1.01670 

0.600 

500.0 

5.603 

060.0 

4.24 

13000.0 

0.00145 

0.106 

14.1 

0.0151 

1.01591 

0.601 

660.0 

A. 094 

961.0 

4.10 

12500.0 

0.00127 

0.113 

15.5 

0.0107 

1.01440 

0.610 

700.0 

A. 344 

1106.0 

4.00 

12100.0 

0.00112 

0.122 

17.0 

0 . 0 2 ’7 

1.01326 

0.620 

•00.0 

3.905 

1220.0 

3.92 

11000.0 

0.00101 

3.131 

10.4 

0.0271 

1,01221 

0.628 

900.0 

3 .546 

1340.0 

3.07 

11600.0 

0.000920 

0.13** 

19.9 

0.0310 

1.01130 

0.633 

1 OO 0 . 0 

3.247 

1460.0 

3.B2 

11400.0 

0.000044 

0.140 

21.2 

0.0369 

1.01051 

0.630 

1200.0 

2.770 

1700.0 

3.76 

11100.0 

0.000724 

0.165 

23.a 

0.040? 

1.00921 

0.644 

1AOO. 0 

2.426 

1950.0 

3.72 

10900.0 

Cr 000634 

0.16? 

26.5 

0.0607 

1. QO019 

0.640 

1600.0 

2.153 

2190.0 

3.60 

10006.0 

0.000564 

0.190 

29.0 

3. 0745 

1.00736 

0.651 

1010 • 0 

1.935 

2430.0 

3.66 

10600.0 

0.008507 

0.214 

31.5 

0.0096 

1.00669 

0.654 

2000. 0 

1.756 

PA Aft - ft 

3.G4 

lueuu.i 

C. 000461 

0.230 

33.0 

0.106 

1.00612 

0.655 

1900.0 

1.427 

3290.0 

3.61 

10400.0 

6.000376 

0.267 

39.5 

0.151 

1.00915 

0.650 

3600.0 

1.201 

3910.0 

3.59 

10300.0 

0. 000317 

0.303 

44.9 

0.204 

1.00430 

0.661 


• TMO-PMASE boundary 


133 


15000 PSIA ISOBAR 


THERMODYNAMIC PROPERTIES OF HELIUM 4 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORF 

internal 



DERIVATIVE 

DERIVATIVE 

ENERGY 

DEG. R 

CU FT/L8 

CU FT-PSIA/L9 

PSIA/R 

9TU/LB 

26.0 

0.05160 

331C.0 

166.0 

34.16 

28.0 

0.05*91 

3310.0 

170.0 

35.04 

30.0 

0.05219 

3270.0 

171. C 

35.80 

32.0 

0.05248 

3240. C 

171.0 

36.63 

34.0 

0.05277 

3220.0 

171.0 

37.5P 

36.0 

0.05307 

3190.0 

170.0 

38.42 

30. 0 

0.05337 

3170.0 

169. 0 

39.36 

40 ,0 

0.05366 

3150. C 

167.0 

40.37 

45.0 

0.05445 

3110.0 

163.0 

42.99 

50.0 

0.05523 

3070.0 

158.0 

45.78 

55.0 

0.05601 

3040.0 

152.0 

48.70 

60.0 

0.05690 

3000.0 

147.0 

51.75 

re.o 

0.05839 

2930.0 

137. 0 

58.17 

60.0 

C. 06000 

2870.0 

128. C 

64.95 

90.0 

0.06161 

?900.0 

120.0 

72.01 

100.0 

0.06324 

2740.0 

112.0 

79.3? 

1 ? 0.0 

0.06654 

2640.0 

99.2 

94.49 

14C.0 

0.06990 

2550.0 

88. 5 

110.2 

160.0 

0.07331 

2490.0 

79.5 

126.2 

ISO . 0 

0.07676 

2450.0 

72.0 

142.3 

200.0 

0.08025 

2420.0 

65.6 

158.6 

250.0 

0.08901 

2410.0 

53.4 

199.3 

305.5 

0.39777 

2450.0 

44.9 

239.7 

350.0 

0.1065 

25 20.0 

36.6 

279.6 

400.0 

0.1151 

2610.0 

33.9 

319.5 

450.0 

0.1237 

2700.0 

30.2 

358.8 

500.0 

0.1323 

2600.0 

27.3 

397.9 

600.0 

0.1493 

3000.0 

22.9 

475.3 

700.0 

Q. 1663 

3210.0 

19. 7 

55?. 1 

800.0 

0.1832 

3430.0 

17.4 

628.4 

900.0 

0.2002 

3650.0 

15.5 

704.4 

1000.0 

0.2173 

3880.0 

14.0 

780-1 

1200.0 

0.2514 

4350.0 

11.6 

931,2 

1*00.0 

0.2656 

4620.0 

10.2 

1082.0 

1600.0 

0.3202 

5310.0 

6.93 

1232.0 

1600.0 

0.3547 

5800.0 

7.97 

1363.0 

2000.0 

0.3694 

6360.0 

7.20 

1533.0 

2500.0 

0.4762 

7550.0 

5.79 

1909.0 

3000.0 

0.5632 

6620.0 

4.65 

2264.0 


ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 
OF SOUND 

BTU/L9 

BTU/LB-R 

BTU 

/ LB -R 

FT/SEC 

177.5 

0.6001 

0.5863 

0.6957 

4267.0 

179.2 

0.6636 

0.6323 

0.7544 

4275.0 

160.6 

0.7170 

0.6591 

0.7944 

4275.0 

162.4 

C . 7694 

0.6616 

0.8293 

4276.0 

184.1 

0.8206 

0.7003 

0.8596 

4277.0 

185.8 

0.8705 

0.7160 

0.8861 

4279.0 

167.6 

C.9191 

0.7292 

0.9093 

4281.0 

169.5 

C . 966? 

0.7403 

0.9299 

4263.0 

194.2 

1.076 

0.7621 

0.9726 

4288.0 

199.2 

1.183 

0.7782 

1.007 

4291.0 

204.3 

1.260 

0.7911 

1.036 

4291.0 

209.5 

1.371 

0.8020 

1.061 

4286.0 

220.4 

1.536 

0.8201 

1.104 

4276.0 

231.6 

1.666 

0.6347 

1. 140 

4258.0 

24 3.1 

1.824 

0.8465 

1.179 

4237.0 

?55. 0 

1.949 

0.8559 

1.196 

4214.0 

279.3 

2.170 

0.8666 

1.236 

4169.0 

304. 3 

2.363 

C . 8752 

1.264 

4131.0 

329.6 

2.533 

0.8776 

1.282 

4104.0 

355.6 

2.665 

0.8771 

1.293 

4087.0 

361.5 

2.821 

0.8749 

1.299 

4060.0 

446.5 

3.112 

0.8656 

1.300 

4095.0 

511.3 

3.348 

9.8550 

1.291 

4143.0 

575.6 

3.546 

0.8449 

1.279 

4208.0 

639.3 

3.716 

0.8159 

1.269 

4282.0 

702.6 

3.665 

0.6282 

1.260 

4362.0 

765.3 

3.997 

0.6215 

1.253 

4445.0 

890.0 

4 . 2?5 

0.8107 

1.243 

4616.0 

1014.0 

4.416 

0 • 80?6 

1.236 

4788.0 

1137.0 

4.581 

0.7964 

1.233 

4960.0 

1261.0 

4.726 

0.7915 

1.231 

5131.0 

1384.9 

4.855 

0. 7876 

1.230 

5299.0 

1630.0 

5.080 

0.7818 

1.230 

5628.0 

1676.0 

6.269 

0.7778 

1.230 

5945.0 

2122.0 

5.434 

0.7748 

1.231 

6251.0 

2366.0 

5.579 

0.7726 

1.232 

6545.0 

2614.0 

5.7C9 

0.7708 

1.231 

6629.0 

3231.0 

5.984 

0.7677 

1.234 

7498.0 

3848.0 

6.209 

0.7657 

1.235 

8117.0 
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THERMDPMYSICAL PROPERTIES OF HELIUM 4 


15000 PSIA ISOBAR 


temperature density 

V ( DH/OV) 

p 

V (DP/OU > 

V 

- V (DP/DVl 

DEG. R 

L0/CU FT 

BTU/LB 

psia-cu FT/BTU psia 

26.0 

19. 38 

266.0 

14.8 

64200.0 

28.3 

19-26 

283.0 

14.0 

63 700 • 0 

30.0 

19.16 

291.0 

13.5 

62700.0 

32.0 

19.05 

299.0 

13.2 

61800.0 

34.0 

18.95 

307.0 

12.9 

61000.0 

36.0 

18.6<» 

314.0 

12.6 

60200.0 

38.0 

18.74 

320.0 

12.4 

59400.0 

40.0 

18.63 

326.0 

12.1 

58700.0 

45.0 

18.37 

341.0 

11.6 

57100.0 

50.0 

18.11 

355.0 

11.2 

55600. 

55.0 

17,85 

368.0 

10.8 

54200.0 

60.0 

17.60 

381.0 

10.4 

52800.0 

70.0 

17.13 

404.0 

9.77 

50200.0 

80.0 

16.67 

425.0 

9.20 

47800.0 

90.0 

16.23 

445.0 

8.71 

45500. 11 

100.0 

15.81 

462.0 

8.29 

43400.1) 

120.0 

15.03 

494.0 

7.60 

39600.0 

140.0 

14.31 

521.0 

7.06 

36500.0 

160.0 

13.64 

547.0 

6.64 

33900.0 

180.0 

13.03 

572.0 

6.30 

31900.0 

280.0 

12.46 

597.0 

6.02 

30200.0 

250.0 

11.23 

659.0 

5.49 

27100.1 

300.0 

10.23 

722.0 

5.13 

25100.0 

350.0 

9.391 

785.0 

4.87 

23700. ) 

400.0 

8.686 

848.0 

4.67 

22700.0 

450.0 

8.083 

910.0 

4.52 

21800.0 

500.0 

7.563 

971.0 

4.39 

21100.0 

600.0 

6.698 

1090.0 

4.21 

20100.0 

700.0 

6.014 

1210.0 

4.09 

19300.0 

800.0 

5.457 

1330.0 

3.99 

18700.0 

900.0 

4.994 

1450.0 

3.92 

18200.0 

1000.0 

4.603 

1570.0 

3.87 

17900.0 

1200.0 

3.977 

1810.0 

3.79 

17300.0 

1400.0 

3.499 

2050.0 

3.73 

16900.0 

16UC.-Q 

3. 123 

22 90.0 

3.69 

16600.0 

1800.0 

2.819 

25 30.0 

3.66 

16400.0 

2000.0 

2.568 

2770.0 

3.64 

16200.0 

2500.0 

2.100 

3380.0 

3.59 

15900.0 

3000.0 

1.775 

3990.0 

3.57 

15700.0 


<0V/DT)/V 

thermal 

VISCOSITY 

thermal 

dielectric 

P 

conductivity 


diffusivity 

CONSTANT 

1/OFG. R 

btu/ft-hr-p 

LB/FT-SEC 

SQ FT/HR 




K 10E*6 



0.00262 

0.139 

97.4 

0.0103 

1.00663 

0.00267 

0.137 

76.8 

0.00945 

1.00916 

0.00273 

0.136 

62.9 

0.00893 

1.00946 

0.00277 

0.134 

52.8 

0.00851 

1. 00975 

0.00280 

0.133 

45.3 

0 • CO 8 1 5 

1.01005 

0.00283 

0.131 

39.5 

0.00785 

1.01034 

0.00284 

0.129 

35.1 

0. C 1 763 

1.0106? 

0.00285 

0. 128 

31.5 

0.00737 

1.01091 

0.00285 

0.124 

25-4 

0.0069? 

1.01159 

0.00284 

0.120 

21.5 

0.00659 

1.11224 

0.00281 

0.117 

19.0 

0.006 12 

1.01266 

0.00279 

0.114 

17.3 

0.00611 

1.01343 

0.00273 

0.110 

15.1 

0.00580 

1.01449 

C. 00268 

0.106 

13.9 

0.00561 

1.01543 

0.00263 

0.104 

13.2 

0.00546 

1. 11626 

0.00259 

0.102 

12.7 

0.0054? 

1.01699 

0.00250 

0. 100 

12.3 

0.00540 

1.01820 

0.00242 

0.0993 

12.1 

0.00550 

1.01912 

0. 10234 

0.0991 

12.1 

0.00567 

1.01981 

0.10226 

0.0993 

12.2 

0.00589 

1. 02031 

0.00218 

0.100 

12.1 

0.00616 

1.02065 

C. 00197 

0.10? 

12.5 

0.00697 

1.021C1 

0.00179 

0.104 

12.9 

0.0079D 

1. 02091 

C. 00163 

0.107 

13.3 

0.00691 

1.02056 

0.00150 

0.110 

13.7 

0.0100 

1.02007 

P.03139 

0.112 

14.2 

0.0110 

1.01952 

0.00129 

0.115 

14.6 

0.012? 

1.01893 

0. 00114 

0.121 

15.9 

0.0146 

1.01776 

C.0010? 

0.129 

17.4 

0.0174 

1.01665 

f. 0009 27 

0.137 

18.8 

0.0204 

1.01563 

0.000850 

0.145 

20.2 

0.0236 

1. 01469 

0.000785 

0.153 

21.5 

0.0271 

1.11385 

C. 000681 

0.170 

24,2 

0.0347 

1.01239 

C. 90060? 

0.186 

26.6 

0.0431 

1.01118 

0.000539 

0.20? 

29.2 

8.0524 

1. 01018 

0.000487 

0.217 

31.7 

0.0625 

1.00933 

C. 000445 

0.232 

34.0 

0.0734 

1.00861 

C. 000366 

0.269 

39.6 

0.104 

1.00720 

C. 008310 

0.305 

45.0 

0.139 

1.00619 


* TWO-PHASE BOUNOARY 


PRAMO'L 

NUMBER 


1.76 

1.52 

1.32 

1.17 

1.05 

0.962 

0.887 

0,827 

0.719 
0 .651 
0.606 
0.577 
0.546 
0.534 
0.532 
0.535 
U.545 
0.556 

0.565 

0.571 

0.569 

0.5*3 

0.573 

0.*72 

0.572 

0.573 

0.574 

0.585 

0.598 

0.608 

0.616 

0.622 

0,632 

0.638 

0.643 

0.647 

0.649 

0 . 6 *<. 

0.656 
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